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Our Navy Explores Antarctica 


By Rear Apmimat Ricrarn FE. Byro, USN, Rev. 


With Hhestrations from US. Navy Official Photographs 


! THE bottom of this planet lies an eh- 
chanted continent In the sky. Tike a 
pale sleeping princess, 

Sinlster and beautiful she lies in her frogen. 
slumber, her billowy white robes of snow 
weirdly Juminovs with amethysts and emeralds 
af ice, her dreams iridescent ice halos around 
the sum and moon, her horieens painted with 
pastel shaces of pink, gold, green, and blue. 

Such is Antarctica, luring land of everlast- 
ing mystery. ‘The ice-imprisoned continent 
covers almnst 6,000,000 square miles of the 
earth's surface—-nearly os much as South 
America. Most of the interior actually is less 
known than the sunlit side of the moon, 

Tn the century since the land was discovered, 
fewer than 600 human beings have lived on its 
shores. Sirentike, it challenges the restless, 
adventure-hubery postwar world. 


Exploration « Navy Tradition 


Last winter this chullemye was accepted by 
the United States Navy, as part of ite training 
and research activities, with the largest ex- 
ploring expedition ever organized —thirteen 
ships manned by 4.000 men. Tt was the 
htth, and by far the largest, polar expedition 
which T hawe terl.* 

‘Of the five. this was the first which was 
entirely naval, with the exception af a few 
Army and civilian observers and scientists. 

Whatever [have been able to aceonsplish in 
the pinst as an explorer has been due langely 
fo my training and oxperience ss a naval 
officer. and to: the Nuwy's spirit of fair play and 
justice that give impuirtince and dignity to 
the individual 

Obviously, the technical education of any 


man who is to exercise command in this branch 
of our armed services must include most of 
the specialties of the professional geographer. 
‘He must be competent not only as a navigator 
but a5 a may maker, gn astronomer, a sensitive 
find accurate observer of Nature, 

Some of the foremost figures in the history 
of our naval service, both here and abroad, 
have been explorers—especinlly explorers af 
the polar regions, The Ametican list [s im- 
pressive and inspiring—Feary, Wilkes, Kane, 
De Long, ind many others. 

Among the outstunding numes in the his- 
tory of the Antarctic haye been those of 
Capt. James Cook, Sir James Clark Ross, and 
Capt. Robert F. Scott All were of the Ruyal 
Navy, and Sir Ernest Shackleton was of the 
wal Reserve. Bellingshausen wos. 4 Rus 
sian naval officer, D'Urville a Freeh naval 
captain, The story of polar exploration 
would fll a much smaller yolume if the 
accomplishments of all these men were erused. 

In the Navy, battles with storm, distance, 
cold, loneliness, aod hunger stand nearly as 
high in the tradition of the service as battles 
with hostile fleets, The officer enters upon his 
career With this tradition as one of the im- 
pelling- inrces of his life, 


* Admiral fiyre aly was in command of the naval 
aviation unit of the MocMillan Arctic Expedition in 
W918, Ser, in the NanwmaL Grocuarime Macasre 
for November, 1925, “Flying Over the Arctic.” by 
Lt, Comir. Richart K. Kwrt, and MacMillan Arctic 
Expedition Retume” by Donald B. MacMillan, See 
ake, by Adthiral Herd: "Kirst Wight ty dhe North 
Poke” September, buz6: “Canqurst af Antarctica by 
Ain!" August. 19302 une “Exploring the Tor Age in 
Antarctles.” October. 1955; and. by Capt. Ashley (C. 
Mckinley, “Mapping the Antarctic (ram the Air," 
Qubober, Miz. 
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Good Munting! ‘They'll Have 
¢ the Central Group wa 
In the hunt 
Dr. H 
lative of 
ent. Ord 


of the Wn 


readying the expedition, From these pigs 
i be seen how well the above-mentioned 
overcame this handicap 
i Officer in Charge of Op- 
eration Highjump, and as such represented 
Fleet Admiral Nimitz during the preparation 
and wh ‘ating in the Antarctic. 


Encirelement of Continent Planned 
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Each of these groupe carried three PRM 
flying boats and three crews. ‘The plan 
were to be launched from the open sea just 


th of the lee pack, photograph the coast 


and fly inland as far 
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Between these two operate) the Central 
Group, with a base on the ice near the Hay 
of Whales, Its ski-equipped planes were to 
operate over ain are af about §0 degrees of 
longitude in which lies the Ross Sea. 

Thus there was a change that a complete 
circle could be closed arvund the continent. 
Tt was hoped that in a few weeks more 
would be leamed af the great unknown that 
bad gume from a ¢tentury of previous explora- 
tion by and and sea (maps, pp, 456-7, 467, 
495), 

Suevess of our plin wis dependent on a 
reasonable amount of good flying weather. 
Ordinarily, one expects a total of tthe more 
than a week o month of clear calm days during 
January and February, even with the un- 
roken daylight during which. missions could 
be sent Gut at any time during the 24 hours. 


War Gave Explorers New Weupons 


From the war there was a heritage of power- 
ful new weapons which could be ndapted to 
exploration and turned from fighting men to 
overcoming the even mote malevolent ele- 
ments which euard the secrets of Antarctica. 

Our aircraft were equipped with all the 
marvelous photo-reconnaissance togls devel- 
oped during the war, 

Of great significance. was the war-devel- 
eped sclente of trimetrogon photography with 
the interpretation, and translation into maps, 
of photegraphs taken from the air. Since 1939 
its techniques hac) undergone remarkable ad- 
vances to meet the sal of the Air Forces 
and of general military intelligence: 

For the purposes af the map maker the 
method is no different in principle from the 
triangulation techniques of surveyors on the 
ground, but there is a thousandfold increase 
inspeed. ‘There is also the advantage of shaw- 
ing what the countryside Inoks like and of re- 
vealing even minute details which would not 
he grasped by the naked eve (page 506). 

Before ws was the job 
much of the fe of a continent, of combining 
in an enormous composite picture the tope- 
graphical features of several million square 
toiles. We knew that our Air Forors had 
mapped in this way most of North Africa and 
western Europe in the face of hailstorms 
of Bak and the opposition of enemy fishters, 

Here, in place of an armed enemy. were lie 
visibility, fog, Anturctic blizzards, anc) track- 
less immensities of cloud which formed with- 
Out warning. 

For the first time, Antarctic explorers were 
equipped with that uncanny instrument, the 
airborne magnetometer, by which it was pos 
sible to determine the nature of the rock under 
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the wreat icecap which covers the bottom of 
the world and to learn something of Its 
mineral composition (page S300), 

Still another weapon which could be 
adapted for conquest of the Antarctic andl 
which bad undergone remarkable development 
during the war was the icebreaker, as exempli- 
fied by the 6.660-ton, 16,000-harsepower 
Coast Guard icehreaker Vortinind and the 
Navy's brand-new: Burton /rlond. Hoth hese 
ships accompanied the expedition, 
her eoukd smush, slush, and wrestle 
almost indefinitely through solid pack ice 
up to eight feet thick. “Thus was greatly 
simplified the problem of getting throu 
the frozen seus which girdle the continent. 
The difficulties made me wonder how we ever 
got through the ice puck before with our 200- 
to 600-borsepower tiny wooden ships, 

A mighty asset was the modern aircraft 
carrier, from which we planned t fy planes 
direct to Antaretica 

In short, it was our job to fashion all these 
swotds into plowshares for the peaceful but 
perilous work of exploration. 


New Age of Exploration 

Equally a3 impertant as immeciate gen 
graphical discovery was the responsibility of 
learning to use these marvelous new instra- 
ments, to test them under extreme conditions, 
to ascertain and devise means of overcoming 
their defects. In this respect we were pioneers, 
trail blazers of exploration’s new age 

Accompanying the expedition and distrib- 
wed among the various ships were distin- 
guished Army, Navy, and civilian scientists 
directed’ by Capt. George F. Koseo, USN, 

The chief War Department representative 
was Dr. Paul A. Siple, Li. Col., TS. Army 
Reserve, whom P regard as the foremost living 
Antarctic geographer and authority on Ant- 
arctic problems, 

He first rame south with me asa Boy Seout 
in 1924. Since then he has been with all my 


* Rear Admiral Richard E. Wyrd. the fitst tan to 
Dy ever the North and South Piles and the only arin 
Ao Dy over both, has looked upon more aquire miles 
of onknown area then any hurian in all history. Ale 
served. in aviation. with distinction. in. hoth Warld 
‘Wars; in the lant one be was oveneus four times and 
‘wire cited or decormted foue times. He had charge of 
the navigational preparations for the first spccesful 
tranmatluntic fight in history, made ty the Navy im 
1919, He flow nenstop to France in 1927, several 
weeks after Churkes Lindbergh made the fight. His 
taval record shows twelve mentions of bravery 
which include two citations for estruordinary herw- 
ism. He bas the Corgrestanal Medul of Hynor, the 
Congressional Lifesaving Medal. three spreially. voted 
Congressional Medals, and mearty every other medal 
within the power of the Wolted States Government 
Ww bestow —The Editor 
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known landmark south of the Antarctic Circle, 

Soundings by Drs. J. L. Hough and W. G. 
Metealf of the Woorls Hale Oceanographic 
Trstitution shuwed that the ishind Is the Hat- 
fopped peak of one of a pair of submarine 
mountains, each nearly two miles high, ‘The 
second peak, hitherto unknown, comes within 
about 200 feet of the surface, This was the 
first notable geographic discovery of the ex- 
pedition, 

For a century the Ross Sea has heen receg- 
nized as the best approach to the interior of 
the Antarctic Continent, Tt is 4 large wedge- 
shaped shallow bay which, including its great 
ice shelf, cuts Inte the land for more than 
1,000 niiles. Tt starts near ihe 700th parallel, 
south latitude, ane is roughly bisected by the 
180th meridian, the international dite Tne, 

For about 700 miles there is usually, in 
simmer, either open water or relatively lose 
pack ice. The pack, which vuries in area from 
yeor to year, generally is concentrated near the 
northern bewodary and must be traversed to 
reach the open water. 

The sea ends abruptly at an ice wall from 
40.10.80 feet high—the edge of the Ross Shelf 
Tee. This is a smooth, occasionally crevassed 
sheet, several hundred feet thick and about 
the size of California, stretching southward 
to the foot of the Queen Maud Range, which 
rims the great Polar Plateau. 


An Epic af Navigation 

‘The penetration of the Ross pack by the 
Central Group—the Coost Guard icebreaker 
Northwind, the command ship Afanet Obyne= 
feed, the freight carriers Venvey and Merrick, 
and, it the outset, the submarine Senaet— 
became an epic cf navigation. 

Tt started on New. Vear's Eve, 

A seaplane reconnaissance had indicated to 
Admiral Cruzen that the ice was thin and soft, 
with numerais Lines of open water between 
the floes. It appeared that the thin-shelled 
ships with bulls only about a half-inch thick 
would be in litte danger of being dented or 
punctured in the pack drift. 

‘This soon proved a delusion. The dawn of 
1947 found the vessels already south of the 
area of floating, slushy chunks: Ar midnight 
the sewscape was solid white as far as eye 
could see In any direction, except for a very. 
few widely scattered green pools A wind 
change immediately after the air observations 
apparently had solidified the white desert. 

For two full weeks the expedition wrestled 
and traded punches with angry, belligerent 
ice. Sometimes the ships went forward only 
two or three miles a day on their wny 
Bay of Whales, 800 miles distant, A 


one 


time, for three diy 
wards about six miles a day (Plates 1V-V), 


Worst lee Conditions in Century 


Within (he mext few days it became ob- 
vious that (his was the worst pack encountered 
in the 106 yeurs since Sir James Clark Ross 
first pushed through the “sea which bears 
his name. His ships, the Ered and Terror, 
in early Junuary, 1841, had bucked ottly 195 
miles of ice, 

Captain Scott's Terra Nove io December, 
1910, had to push through more than 425 
tailes of fairly solid ice—an il omen for the 
expedition that was to end in the greatest 
wagedy of south polar explorations, 

Lincoln Ellsworth's Wyatt Karp in 1933 
encountered one of the worst packs up to now 
—325 miles of thick, crushing whiteness." 

A few weeks later | sailed throughthe pack 
In the vicinity of the 169th meridian in an 
unprotected ship without seeing any pack. 
Tn January, 1940, Crazen and T sailed through 
in trenty hours. 

T have been through the pack a pumber 
of times and am convinced that it follows 
some sort of pattern in its behavior from 
year to year, but this is so complicated and 
so many unknown factors are Involved that 
at presont it is unpredictable. Tis consti 
tutes one of the many problems of the Ant- 
aretic that await solution through the patient 
accumulation and coordination of observations. 

The ice has a general northwesterly drift. 
Every summer, it seems likely, there is 9 tela 
tively open roadway somewhere which might 
be Jocuted by air observations, ‘These would 
require time and a great deal of patience. 
Time, it must be remembered, is very pre- 
tious when one can expect, #1 the hest, only 
a few weeks of good weather, 

Getting back throurh the pack is likely to 
prove a much more dificalt problem than 
getting through it in the first place. Lt is hard 
to guess when the ice will reconsolidate into 
a thick, unbroken sheet which will be im- 
passable for any ship, 

Late in the season this may happen yery 
quickly and without much warning. —n 1630, 
for example. we barely escaped being trapped 
at Little America for another winter. 

‘The eastern group of our 1941 
actually was trapped at Mar 
the suddenly re-formed pack, and it was neces- 
sary to évacuate them by air, an extremely 
perilous provedure, 
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Safe escape from the pack may be a mat- 
fer of hours, This was to b a seri- 
ous possiblli before the Antaretic summer 
ended, 

This year, on the trip south, Admiral 
Crezin found an astounding contrast to what 
we bad known beiure—approximately 600 
miles from Scott Island 10 open water through 
ice from ane to 30 feet thick. 

Much of this wits thin, not more than four 
feet thick, and “rotten.” ‘The solid structure 
of the frozen siirface of the sen was undergoing 
rapid disintegration. 

This, however, was crisscrossed by ribs of 
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thick hard jee whith had broken from 
the rim around the continent the summer 
before and floated northward to 
integrater! with the 
such ribs would be 5 y 
were like steel walls in the path of the 
ships, 

For the mast part, this ice field was un- 
broken by leads or pools of open water. Dut- 
ing the voyage only two zit lakes were 
found in the desert, and these served as 
havens for days at a tin 
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The Nortinwind, commatded by Capt. 
Charles W. Thomas of the Const Guard, ane of 
the best de ré living, led the way. 

Before the power punches of 


ye of the three or 
in existence, the puck 
offered Tittle resistance. 

Her slashing, ashing bee could push 
through. erdinary three-foot ice smoothly at 
10 knots, and one wall 30 feet thick was 
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the other ships could maneuver in water. 
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“Who Said an Explorer's Life Was Tough?” 


Seaman William Collins vats torkey on Christmas Duy as the Mina) Olympic nenrs the Ross ine pack 

erated in wild rumors whict ead = helicopter su showed that the bay itself 

am rews—runuirs engenderer! by: th wowas only abvut a mile wide and two 
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and white darkness The Hay of Wha f er five 
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ciation with him on our prevint 


next three 


expedition in. th ilers, poltes Heal thy Te 
admiration and | him, an § 000,000 
Admiral Nimitz that he mal possible for 
But the experie the other ta enter and unloal thelr 


sof bu 
(page 518 


al Crazen of an un- 
2 the great explorers of 


lee Musses Wage Titanic Wi 


4 narrow bre 
It was the entrance 
Whales, the best harbor in Ant 

ips can be anchored and plan 
ing distance of the South T 
The entrance was 00 yards wide. 
Seven vears ago, when Admi Crogan hy 
last sailed with t won Ueese pill 
they had been one a halt miles 


ak was What had happened in the 


whe 
based within 


It is the move 
ent sections of this 


year 


¥ flice of two index 


ling materials for camp anc 


this Bay of Whales has 
{in a titamle ele 


440 The National Geographic Magazine 


From a Pontooti-equipped Helicaptor, Eyex in the Air 
Guide Ships on the ley Sea 


Present technique of getting. thenugh the ice pack is to send a 
hetcopter aheud of an irebreiker to spot leads of opon Water ot 
thin ice. The expedition ykemanstrated that the tiilicayter i a valu- 
ally new ald to Antarctic exploration, Its ability: to rise vertically 
Temikes it especially sulted to. the: tank, Alene the ships 

Kevsse goichy slick as wus seldom emceuntered qn thiy 


expedition (page 435) 


One is the Rose Shelf, Tt Is 
about 160,000 square miles in 
area, und according to seismic 
imeasurenients it varies from $00 
to more than §00 feet in thick- 
ness, counting. of course, the part 
that fs under the water, It weighs 
several billion tons. Tt is moving 
northward about four feet each 
day. 

The movement is due to the 
plastic mature of ice itself. Like 
any rock—aind [ce is only a some- 
what aberrant variety of rock— 
it flows under the tremendous 
pressure of [ts own weight. 

The other section is the so- 
called) Prestrud Shelf, named for 
the Notwegian naval lieutenant 
who first crossed it, “The nveth- 
west etd, at the Bay of Whales, 
is moving westward, also abot 
four feet a dary, 

Betwees these two the bay con- 
stantly grows narrower and nar- 
power. At intervals of varving 
Jerngth—perhaps 50 years would 
be a fair averaze—the two ice 
sheets come together with a fore 
slow but inexorable. 


Bay Wiped Out, Then Reborn 


At the time of such a collishon 
the Bay of Whales becomes non- 
existent. There is only an yn- 
broken wall of ice from 40 to 70 
or 80 feet high looming aver the 
Ross Sea, Freshly broken fires 
ray’ even exered 100 feet in 
height in this area, 

But this opportune break in 
the barrier cannot. permanently 
disappear. Something must give 
way. Both shelves are beiru 
built up continually by the aceu- 
mulation of snow and the ice flow 
from behind, "The pressure of the 
incalculably enormous iceeap that 
covers the Antarctic Continent is 
back of them, 

Usually great chunks of both 
shell hroken off and pushed 
into the open sea, where they Maat 
slowly northward ws gigantic ice- 
beres. It is possible that a single 
takeof ioe as much as #00 square 
miles in area might be broken 
from the Ross Shelf,  Teebergs 
more than 20 miles in length have 
been sighted in adjacent waters. 
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wn, was equipped 
either on wh or 


and was loaced with photigraphic and 
other scientific ocuipment, 

Such craft, it was calculated, could fy mis- 
sions inland for as much as 830 miles with 
sufficient fuel for safe return, This would 
make possible flights from Litthe America 
to slightly bevond the South Pole, 

The planes arrived in th vicinity of Seott 
Ishind, at the edge of the ice pack, on the 
Philippine Sea lite in January. 

When one considers the comparatively 
small, underpowered, overloaded ships that 
had been used on previous expeditions, one 
can appreciate what it meant ta me to find 
ing my flag on the PAilippine Sea, 
one of our great modern carriers, sailing the 
northern edge of the vast Ross Sea tee pack 
within plane distance ef Little America. 

Growlors, icebergs; and heavy pack are 10 
a thin-skinned oltcraft carrier as dangerous 
as mocks. The great Antarctic icebergs are 
somber, sinister-looking monsters, especially 
when dimly sen in thick weather. 

One can therefure understand the initial 
anxiety of the commanding officer of the 
Philippine Sea, Capt. Delbert S. Cornwell, He 
was indeed in strange waters and thousands 
of miles off his beaten route. However, when 
he found that even in the thickest weather the 
icebergs would show up on the radar, he began 
Jo tke things more casually, Cornwell was a 
very fine officer to work with, 

The six large R4Ys on the Philifipine Soa 
were 2 very pleasing sight indeed, but also a 
Strange sight—ski planes on the deck of a 
carrier (page 433). 


Biggest Ever Flown from a Carrier 


Tt would be ubthinkable to attempt to ger 
the Philippine Sea through 600 miles of ice 
pack to Little America, Theretore, we would 
have to fly these large planes from the carrier. 
This project would constitute another impor 
ant pioneering effort in aviation. 

The gtent question was, Could we do it? 
Thfortunately, because of the litle time we 
had in preparation, we had not been able to 
earry out a test hop from the carrier deck. 

This would be the largest plane ever flown 
from a earrier.* 

Because of the wingspread, we would have 
to tike off forward of the “island,” the super- 
structure which rises above the fight deck 
amidships on the starboard side and hauses 
the main controts. 

Thus we would have only half of the run- 
Way, Of approximately 400 feet, for the take- 
off instead of the $40 feet that are the max 
mum available to the smaller carrier planes. 

On top of that bandicap, the wheels would 
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protrude only about three inches under the 
skis, and the least swerve on the deck might 
couse the ski to strike the deck ane throw the 
plane overboard, 

The reason we could allow no more than 
three inches was the danger of capsixing on 
the snow at Litthe America if we allowed more 
of the wheel to show, 

Tt wus a situation where we had to figure 
carefully and compromise on the safety factors 
at each end of the fight. 

Captain Cornwell naturally wanted ‘six 
inches of the wheel ty show, which would 
have given us a beiter chance to get off the 
carrier safely, but six inches at the other 
tnd would almost certainly have capsized the 
planes on landing {page 512), 

Further, only afew of the pilots and co- 
pilots had ever flown from carritrs before, 
Added to our problems was the fact that we 
would have to fy near the South Magnetic 
Pole, which would be on aur starboard hand 
going south (map, pages 434-7). 


Rocket-propulsion Tubes Aid Take-off 

We had decided to. assist qur take-offs with 
Jam battles, rocket-propulsion tubes, about 
the size of ordinary fire. extingulshers, which 
are attached to the sides of the fuselage. 

Theoretienlly, seh Jaunchings seemed on- 
tirely practicable—but until calculations have 
been checked by actual tests there. always 
remains an element of doubt. Had every pos 
sible factor been considered? We were betting 
our lives on figures on a sheet of paper. 

Some extra safety was provided by eliminat- 
ing heavy equipment, s 
for high-altitude fli 
membered that almost any Antarctic flight is 
at high altitudes. 

We would take off at a slight angle to the 
center line of the ship, so that if we should 
crash into the sea we would not be rin over 
by our high-speed carrier. 

We decided to fly to Little Apveria in pairs, 
Tf the first pair should reach it all right and 
Jand safely, then there was a good chance that 
the other four planes could make jt O.K, 
Just in case the ski-wheel arrangement should 
capsize us at Little Amorica, we wanted to be 
certain not to crack up all six planes, 

Suceess in the venture required sufficiently 
wood visibility for the Philippine Sea, while 
making a 30-mile run at 30 ki to aveied 
growlers, bergs, and ice floes, Also, we would 
not want too much of a sea ramming, We 
suffered a discouraging delay of a week, await- 
ing suitable weather. 

* General Doollitle's B25 hombers had a smaller 
wingsprend than the RTs 
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Finally, on Jungary 29. we got a break fn 
the weather both at our position and at Little 
America, $00 miles away, The commanding 
officer of the RAD unit, Corder, William M. 
Hawkes, und 1, with Hawkes at the wheel, 
were to take off in the first plane with an 
acditional crew of four. We climbed aboard 
the plane and stood by for Captain Comwell 
to head the carrier into the wind. 

Fram the vibration of our great carrier T 
knew when the Captain had got the ship 
to about 30 knots aod it was time to take off. 

We séenied to creep along the deck at first, 
and it looked as if we could never make it with 
only 400 feet for a plane that usually required 
a 2,500-foot runway. But when our four Jato 
bottles went off along the sides of the plane 
with a terrific, deafening noise 1 could see the 
deck fall away (page 434), I knew that we 
had made it. We had crossed our first river, 

Flying by Sun Gorpsiss 

Luckily, the weather bad remained suffi- 
cently clear to use the sun compass (paze 
442) us we ilew near the South Magnetic 
Tole, There was a lot of ice and T had an 
unparalleled opportunity to study the pack, 1 
believe we saw more ite puck that day than 
earth-bound explorers would see ina lifetime. 

Hours later, when we had left the ice pack 
bebind and found the Ross Sea barrier open- 
ing up before as, 1 noted that the effret on my 
companions, who thought they had seen every- 
thing, was as if they had taken several drinks 
of strong wine. 1 felt exhilaraterd, though 7 
‘had for long periods lived under the snows of 
this great natural wonder of the world, 

The exhilaration vanished when we reached 
Little America anid saw the rough condition 
of the snow landing freld. A recent storm, 
1 Jearned Sater. had thrown up bad sastrugi. 
We would have preferred making our first 
ski-wheel landing on a smoother field. We 
circled a long time and Jooked things over 
carefully before letting dawn, It was a tense 
moment, The landing was rough enough to 
capsize most planes, but the rugget] RAD took 
it, Another river was crossed. 

T knew: that | had witnessed another land- 
mark set along the road of aviation’s amazing 
progress, Captain Cornwell and Commander 
Hawkes and the officers and men of his unit 
hae! done well, 

Tam convinced now that the tako-offs from 
the carrier would have been possible without 
the jet tubes, With thelr help, and with a 
redesigned flight deck, it appears feasible to 
launch froma carrier even much larger planes 
with a range of §,000 miles and capable of 
cartying a mueh heavier load, 
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‘There has been some discussion whether the 
carrier, which played such a dramatic und 
essential part in our Pacife war, may not have 
become essentially an obsolete weapon with 
the development of larger planes with much 
longer flight ranges, Our experience in the 
Antarctic should be an adequate answer_ 

Why, it may be asked, use a carrier for a 
bomber that can fly 8,000 miles? There 
would be few lurgets mote than 4,000 miles 
away. But it always must be kept in mind 
that, asa general rule, the shorter the distance 
that must be flown the greater the load of 
destruction for the enemy. 

These Sights also demonstrated the com- 
plete practicability of taking off from the deck 
on wheels and landing on skis, The wheels 
should be retmictable through slits in the big. 
“barrel staves’ after the planes are in the air. 

The object lesson in all this should be 
obvious. The shortest distance between the 
New and Old Worlds is across the Arctic 
‘Ocean and the north polar regions, [tis freely 
predicted that here will be one of the great 

atte areas of future wars, 

Our long-range bombers—or those of an- 
other power—could he brought by carrier to 
the edge of the northern ice and sent across 
the top of the world. 


Risks Carefully Calculated. 

Those six planes looked mighty fine lined up 
facing into the prevailing wind there at Little 
Anierica IV, polsed to ily Into the unknown 
as soon as we could “ready” them. 

Little America 1V was rapidly heing “shaken 
down” under the efficient leadership of Comedr, 
Clifford M, Campbell, an experienced aviator 
and one of the most cooperative officers [ have 
ever come in contact with Aside from the 
scientific projects under Captain Kesco and 
the engineering experiments nf Comer. Charles 
Q. Reinhardt (who wns also the expedition 
and camp engineer), activities of the camp 
revolved around our aviation mission. 

The successful accomplishment of this mis- 
sion would involve serious havards. In fact. 
some of us were much concerted about the 
safety of the crews and passengers of the 

lanes, 

Tt had sbways been my policy on each 
previous expedition to risk the lives of my men 
only when it was a reasonable risk, and a 
nevessary one to accomplish the mission of the 
expedition, Even though this rule is followed, 
there sre many occasions when explorers have 
to take extremely hazardous chances to suc- 
ceed, When snch chances have to be taken, 1 
believe in calculating the risk with the greatest 
of care. 


Antaretic Beuchhead: Unloading the Cargo. Ships: ¥ 
lee of the Bay af 
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This expedition, generally speaking, was 
different from the former ones in that | could 
not, because of the chain of command setup 
and the numerous separated, far-flamg units, 
have close personal contact with all the various: 
projects. However, at Littl America T was 
able to carry on a of ald and had the oppor- 
tunity to work closely with Campbell and 
Hawkes to do everything possible to achieve. 
what we wanted most: namely, 10 aecomplish 
the mission without losifg any men. 

1 had already bod close contact with the 
personnel of the R4D unit on the way south 
on the Philippine Sea, Commander Hawkes 
and his staff and my chief of staff, Capt. 
Harry R, Horney, and Thad spent days on the 
carrier discussing the many problems ahead of 
us in the most minute detail, For hours on 
end, and often late into the night, we would 
asses¢ the uncertainties and attempt to work 
aut methods of meeting them (page 430). 


Capacity for Taking Pains 
great capacity for taking 
tain Horney, an old-time 


gestions of his own, 

Many factors handicapped us: Tn the first 
place, the maintenance and readying of the 
RaDs for the long flights was a tough job In 
the cold without benefit of hangars. 

Because of the ski-wheel arringement and 
the shape of the R4D fuselage, we could not 
design the skis ag large as. we would have liked 
for the heavy loads we would have ty carry on 
our long fights, 

‘That raised the question of how these big 
planes would perform on skis when flying with 
yery beavy loads from the névé. They had 
never been fairly tested, and, further, only 
Lieutenant Commander MeCoy of the Navy 
pilots had bad any real experience in ski 

In Antarctica the best flying season for 
safety and results is in November and Decem- 
ber. The weather is best then, and there would 
be more time for rescue operations in case of 
a foreed Janding far from base, To carry 
on rescue operatinns-after the long winter night 
descended would mean casualties, 

But to explore in the early summer it is 
necessary ta spend the winter night on the 
continent, because it is generally not possible 
for any ships but the new icchreakers to get 
through the ice of the Ross Sea until the 
Antarqtic midsummer day is past. 

There is thus a serious handicap for a 
sunimer season expedition expecting to achiewe 
any notable results in discovery. We had, of 
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course, planned carefully in Washington to 
overcome this handicap, but we actually bad 
a fur shorter flying season than the: short 
one we bad planned for, 

Tt came about this way, 

We had, as is seen, tiser] up the good summer 
fying weather getting through the ioe pack to 
Little America, On top of that, the early con 
solidation of the ice pack made it necessary 
to evachate the vulnerable ships weeks abead 
of our scheduled date lest they be forced to 
winter at Little America, This would have 
reeulted in the loss of the ships. 

Accordingly, Crazen, on February 6 instead 
of the middle of March as planned, headed 
north with all the ships of the Central Group 
before we had made a single major flight. 
An icebreaker would return to Littte America 
for us, but even this sturdy ship would have to 

rt weeks ahead of the scheduled date. 

‘The loss of fying time was not the only 
handicap this imposed on us, Among other 
things, it meant that to all practical purpeses 
we would have no radar to guide the flyers 
back to base, nor would we have at our dis- 
posal the wonderful facilities in material and 
personnel provided! by the ships. 

It may be thought that 1 have dwelt uniluly 
on our predicament, but the fact is that | have 
understated the difficulties, which only a few 
on the expedition understoad, 

So great was the pessiinism of those “in the 
now” that they felt that ovr R4D mission 
was doomed to failure. 


Versatility and Leadership 

But the doubters didn’t count on the 
versatility of the Navy in general, and in 
particular the leadership of Campbell, the 
amazing. coordinating ability of Horney, the 
super-loyalty and selflessness of the enlisted 
personnel, and the ingenuity and ability of 
Hawkes. He was a pilot of exceptional skill, 
un aviation engineer, and a fine leader and 
inspirer of men, 

But Hawkes was more than that. From 
boyhood he had bees an enthusiast about polar 
exploration, He was steeped in the lore of 
Arctic and Antaretic. Flying over these wastes 
of ice was for hiry fuliillment of ws lifetime's 
dream, 

T have mentioned one of the question marks: 
the take-off of the R4Ds, First, the pressure 
of such heavy planes would turn the Ant- 
atetic névé upon which they rested into lee 
which would stick to the skis. Would we be 
able to get the planes started? 

Secondly, if we could get started, would 
this same pressure—which made a very heavy 
load per unit of area of the skis—give the 
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things can happen, We had to 
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had shown that a large ski-equipped plane 
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néye with a very heavy load. This was un- 
other river crossed. 
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yy with its rapidly sinking sim 
t cold, There were no w 
s, asin the States, to help us with | 
ing good weather al aur targets and, what was 


even more important, to insure us against im- 
possible landing conditions aw our return 
By the thod of waiting at Little 


weather. the chances were ten 
achieving even a reasenabh 
008 to develop a new 
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ait technique was to send planes out to 


scout. for the weather, and, further, while ex- 
ploring, to take the weather where we could 
find it, We knew that would mean that we 


would seldym be able to follow a 
mined fight track, 

Vhis technique, of course, would not insure 
against had weather at the base, That 
chance would have to be taken 
urying out this plan we had splendid 
tance from the meteorologists, Captain 
Koseo and Mr. ALC, Haynes, of the U.§ 
Weather Bureau. They deserve great credit. 
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Emerging from the Pack at Last, They Sail On Toward the Great lee Barrier 


This ring of open Ross Sea water asljoining the fro, 


been made lyr planes of the Central Group. 

Of these, 17 were suecessful and three partly 
guceessful. Nine accomplished y little, be 
cause of weather conditions or mechanics 
troubles: ‘The planes spent 220 hours in the 
air on operational and mapping missions 
They flew approximately 27,500 miles, exclu- 
sive of Incal and test fights (muips, pages 407 
and 405) 

Tn cach plane were mounted t 
serial cameras, One pointed straight down, 
Two were pointed downward at angles of 30 
degrees from the horizontal, thus sweeping 
from horizen to horizon 

A fourth camera photographed a clock and 
other recording devices in the plane itself. 

A fifth camera formed part af the radia 
oltimeter apparatus which, by means of radia 
pulse echoes, continuously recorded the alti- 
tude of the plane above the ground 

Four cameras were Operated by an auto 
matic device which clicked thom simulw- 
neously sever] times a minute, the number 
depenting on the plane's speed ‘and altitude. 

A plane equipped with such a battery 
cameras could photograph in rough fashton 
aljout 100,000 square miles—such as a strip 
850 miles decp and 70 miles wiee both going 
and coming—anele wil conclitions, 

Followir mé ni the accomplish 
insidering the 
experiences on individual -missiwn 

Several iskends in the Ross Sea, which hith- 


trogen 


ments af this group before 
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ven continent Is due to prevailing ocean currents 


erto had escaped detection becouse they were 
buried under the Ross Shelf Ice, were dis 
covered. 

‘The exact Iocation af the east coast of the 
Re always has been 2 mystery, because 
it rises so gradually in many ports that it Is 
diffeult to tell where the sea ends and the 
Jand begins under the unchanging white sur- 
face.of the ne ‘This expedition found evi- 
dence for determination of several precise 
points on this shore line 

An Important project was mapping the Bay 
of Whales area 

The 1947 front of the Ross Ice Barrier was 
phe hed. This barrier changes every 
year, an) maps frum previous expeditions 
when compared with ours will provide valwilile 
data on the movements of a great jee block 
400 miles long and 400 miles wide 

In the course of this work several new bays, 
inlets, tension cracks, and crevasses in the 
barrier were discovered and mapped. ‘The 
relative nites anid directions of ico mivements 
for the central and eastern sections of the 
shelf were investigated. 

At least three major mountain 
hitherto entirely unknown were discovered 
Tnvitlental to this was the discovery of at 
least ope, ond probably several, mountains 
of 16,000 to 20,000 feet elevation. 

These rank easily among the highest moun- 
tains in the world, Trecise elewations cannot 
be determined until photographs are studied. 
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the area beyond the Pole, or not at all. Little 
more govel weather in that direction could be 
expected this season. 

Pilots of the leading plane, in whieh T rode, 
were Lt. George H, Anderson and my oli! assn- 
clote, Litutenant Commander MeCoy, veteran 
of Antarctic aviation. 

McCoy had been with me on a previous 
expedition, Te ls, I believe, the most ex- 
perienced living pilot fm the peculiar cordli- 
tions of the sciath polar regions—resourceful, 
level-headed, conservative, a splendid eom- 
ride and a gallunt gentleman, 

Anderson was new ty the Antirctic, but the 
skill he displayed was of a high order. Lt 
(jg) Robert P. Heekin was navigator 

Completing our crew were JE. 
aviation radioman, first-class, and K 
Photographer, first-class, 

Immediately behind us was a plane in which 
Commander Campbell rode as senior, with 
Maj. Robert R. Weir gs pilot, Capt. Eugene 
(. McIntyre as co-pilot, and Capt. Raymond 
J. Butters as navigator, The radioman was 
M/Sat. A.V. Mincey and the photographer 
was Sut. George E. Baldwin. 

We were glad to hove these fine Marine 
Corps officers and men with us. 

The two planes were greatly overloaded, 
hat fs the sort of thing an explorer js always 
forced to contend with, 

‘The maxioun gross weight officially allowed 
wis 25,000 pounds. This would have per- 
mitted us to take only about 1,000 gallons of 
gasoline—far from sufficient to reach the Pole, 
We (1400 gallons, and the persannel 
and equipmont ralsed the gross weight uf each 
alreratt to over 32,000 pounds. 

Ideal Day fur Longest Flight 

Tt was an ideal day for our lnmest Hiaht 
mission. “The sky uhead was cloudless, Visi- 
hility was nearly perfect. From the plane we 
eould see nearly 150 miles in any direction. 

Under the yault of the purpl-blue sky we 
proceeded straight across the Ross Shelf Ice 
Just west of the 100-mile-long, sardlehacked 
Roosevelt Island which rose like a hutap in 
the ice. The surface below us, rippled and 
ridged by the wind, was a brilliant white, 
tinged with blue and gold. 

We passei| nver the terribly crevassed area 
which lies in front of the Queen Maud Range 
and constitutes one of the formidable barriers 
to any land expedition seeking to etter the 
continent from this direction. 

Far below us stretched the blue and purple 
chasms of the crevasses, ‘They were many 
miles long and shaped like horseshoes with the 
ends poluting south, Some of the huge cre- 
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vasses were wire envmgh lo swallow destroyers, 

We were flying into the strange sunset of 
the Anturctic’s late-summer midnight. The 
sun was low, a great ball like a red wheel roll. 
ing along our horizon just a few feet above it. 
Th another week it would dip below that hori- 
zon for the first lite this year, 


Heating System Paralyzed by Cold 

‘The temperature dropped steadily. The 
heating system and automatic pilots refused 
to work, congealed by cold, Andersdn’s ears 
began 1 freeee. My own hands stuck to the 
metal of my sum compass (page 442), 

Vibration loosened fittings on the extra hull 
tanks and gasoline fumes filled the plane ait 
of the cockpit. 1 had to tighten the fittings 
every few minutes. 

We were approaching the Wade Glacior 
from the northeast across scattered low moun- 
tains of fantastic shapes, some with bare 
black crests and some snaw-covered, 

Here one of the engines stopped. Why, 
pobedy knows, It started again when we 
switched to another gas tank, and we had no 
further tromble with it for the rest of the trip. 

‘The windows began to fog badly inside the 
cockpit because of the failure of the heating 
system. I took my turn in the co-pilot’s seat, 
find McCoy and 1 were kept busy scraping 
away the frost with our lonlves. 11 was a con- 
tinuows operation and very uncomfortable, 
since the ice formed with amazing rapidity on 
the ghiss, 

Then we turned Into the glacier itself—a 
wast silver river about 14 miles wide flowing 
between high walls of ice (jage 470). This 
uppears to be one af the best gatewavs to the 
Polar Plateau, either by land or by air. Tt 
cuts through a great chaotic array of Tows 
lying peaks which increase progressively in 
height to the southward. 

Seemingly without en! they stretched 
around us—a scene of grandeur such as hardly 
is duplicable on earth, The wheeling sun 
flooded the glrcler, 

Dominating the entire Wade Glacier area to 
our left, that great Beacon sanistone massif, 
Mount Bush, lowered to an altitude of ap- 
proximutely 14,000 feet. 

Tn the glacier below we noted one curious 
feature. Like a wriggling snake along the 
west hank of this ¢normous ice river was a 
ousle curving brown strip about 300 feet 
wide and extending for approximately 35 
miles. For inany minutes ft lay in sight below 
the plane, This appeared to be an ice-free 
strip, seemingly filled with chaotically piled 
brownith rocks, 

MeCoy smd 1 ave much attention te this 
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anoxia soon became apparent in the unco- 
alivl speech, stoggering gait, and bappy- 
#o-lucky attitude of some members of the 
crew, 

Probably the alcohol fumes the men were 
inhaling and the bitter cold accentuated the 
effects of ving for so long a perjod wt such 
high altitudes without oxveen, The victimes 
theméelves appeared to be unaware of these 
svinptorns. 

Some of the things they said seemed funny 
ait the time—at least they seemed so to me, 
but T would pet want to vouch for myself. 

At about latitude 88 there was a consider- 
able rise fn the altitude of the plateau to 
approximately 10,000 feet, After a few miles 
this allitude drops again to approximately 
9.500 feet at the Pole itself, This increase 
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in height was noted by loth Scott and Anund- 
sen on their land journe 

There apparently is a hump for at least 
several hundred miles across the face of the 
Plateau, with sone evidence of an increasing 
altitude westward of our fight line, Probutsly 
it inclicates a mountain range buried under 
the snow. 


Sustrugi Indicate Wind Direction 


All the way across the plateau T observed 
the sustrugi, the straight, almost parallel wind- 
rows of néve piled up by the winds, which are 
a fearure of all Antarctic Inndseapes. 

They are a sure guide to the prevailing 
winds of a region, giving information which 
moteorological observers on the surface would 
tequire months to secumulate. 
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T deduced from them that the prevailing 
winds on the Ross Sea side of the continent 
from the Pole are from the southeast. 

All the time we continued dying as closely 
as possible along the 160th meridia Even 
without wind drift, for which adequate cor- 
rections could be made, it is plivious that no 
navigator can fly along a mathematical fine, 

Consequently, since this is the international 
date tine, we were zigzagging constantly from 
today into temorrow and back again, But 
sticking as closely a8 possible to the meridian 
made easier the navigation, difficult at best, 
toward what is only o mathematical point on 
the earth's surface. 

Air navigation in polar regions affords prob 
lems. of peculiar difticulty. 

Near the Magnetic Poles the ordinary com- 
pass a5 a guide to direction beeames so un- 
reliable as to be practically useless, Much 
of the time the sun and the pile otitline of 
the moon visible during the 24-hour-long 
arctic day are hidden behind clouds, leaving 
bo celestial guides over the trockless wastes 
where eventually, at the South Pale, all diree- 
tions merge into an all-encompassing North. 

Navigation i er parts of the wort today 
is lureely by various tepes of elettronic direc- 
tion finders. There are of course no perm- 
nent installations of this gort south of the Ant- 
arctic Circle, and cur young Navy pilots, at 
least ig the Central (Little America) Group, 
had to learn to navigate without the benefit 
of electronic aidesuch as they had used during 
their tying career. 

Twenty minutes away from the Pole 7 
tupperl Navigator Heekin on the shoulder, 
[had been keeping something up my sleeve. 

“Know how to tell when we are over the 
Pole?” Lasked. “In will be when the altitude 
of the sun and jts declination are equal’ 

This was 0 rule-if-thumb equation which 1 
had formulated for myself long before the days 
of the present ultra-refined methods of navi- 
gation. 

Heekin nodded. Throughout the Aight 1 
had checked our course with the sun compass 
and 1 hot observed that he was doing a fine 


job, Lowas confident that he would find the 
Pole unaided. Campbells plane was follow- 
ing us. 


Byrd's Seeond Visit io the South Pole 

Heekin took observations every moment or 
sy aenel at almost exactly 53a. m. he gave the 
signal, We were crossing the mathematical 
bottom of the world, My hat is off tw) Heekin.* 

For the fourth time in history human beings 


* Captain Butters In the other plant cheekul 
Herkin's sition. 
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were at the South Mole, Por the second. time 
T was looking down upon it. 

The South Pole simply is the geographical 
farthest south, It is physically indistinguish- 
able from any other point on the plateau, and, 
except for the aerial photographic record, a 
flight over it from the Ross Sea side no Taner 
adds anything of importance to our knowledge 
of the Antarctic regions, 

The Pole has been a symbol of achievement, 
of the surmounting 0 
fiers by man’s determination and ingenuity. 

In the air age this symbol is no longer valid, 
Except for details, the nature and contour of, 
the country from the rim of mountains around 
the Ross Sea to the bottom of the world can 
be rather necurately deseribed either front 
direct observations or from almost unquestion- 
ably reliable deductions. 

But all successful polar expeditions by land 
or air have been, from this direction, In any 
other direction from the Pole the nature af the 
plateau is completely unknown, 

Except from the neighborhood of the Ross 
Tce Hurrier, the South Pole tmntil recently has 
been considered well-nieh unattainnble. In 
fact, a point somewhere in the neighborhood 
of 78 south latitude on the 70th east meridian 
has been designated ag “the pole of inacces- 
sibility,” supposedly the most difficult spot 
left on earth for man to reach, 


Into Mystery Land Reyond the Pole 

Ti had been one of the major objectives:af 
the Navy to penetrate beyond the Pole into 
this “area of inaccessibili .” the vastest un- 
known which remains in the world. 

When one speaks of “beyond the South 
Pole” the limguage is not entirely figurative 
The Pole is, of course, by definition the far- 
thest south possible to reach, but tt hardly isa 
midway point towards what now must be the 
goal of Anturetic exploratinn—the interior of 
those millions of square miles which no eye 
hms seen. 

When we were a few minutes beyond the 
Pole both planes wrned to port anid flew in a 
cirele around it, ‘This was, for me, the third 
nonstop Hight around the world, 

At the Tole it seemed—ani this is an im- 
pression subject ta correction—that the sas- 
trugi were smaller and tess well defined than 
elsewhere, They may indicate that the South 
Pole itself is not a place of high winds, so 
characteristic of much of Antarctica, 

Below us the snow surface bad a slight 
metallic sheen, Where the sun struck at 
angles it wax tinged with gold. 7 dronped a 
eatdhoard box containing mutticolored little 
flags of the United Nations The symbolism 
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should be phvious—the dedication of this goal 
of so much selfless heroism of the Norwegians 
and the British to the Ideal of brotherhood 
amung peoples. 

Then, an the hack of my navigation chart, 
T printed a porsonal message to Fleet Admiral 
Nimitz in Washington, My hands were so 
cold | had difficulty holding the pencil, 

T wondered lately if this message could have 
been legible ond examined the chart with a 
goad deal of curiosity. 

1 wondered if there would be any evidence 
of the giddiness which comes from lick of 
oxygen and the fumes of the alcohol which 
we were using every few minutes to keep the 
cockpit window clear of frost. 

What. | wrote seems to have been entirely 
rational, althouh the message looks somewhat 
like the writing of a child who has just learned 
to print the alphabet, It read: 

“Ttis 13.47 G. A, T. [Greenwich Apparent 
Time]. 

“As [write this, we are circling the South 
Pole. ‘The temperature is 40 below zero.* 
Our altitude is 12,000 feet. The Pole is ap- 
proximately 2,500 feet below us. On the 
other side of the Pole we are looking into 
that vast unknown arca we have struguled = 
hard to reach. We are dropping on the Pole 
the flags of the United Nations. 

“The young men with me join in sending to 
you and to the Secretury of the Navy our 
gratitude for giving us this opportunity for 
geogmmphical discovery and great adventure. 
As this messape is finishod, we are heading into 
the unknown beyond the Pole, Warm regards 
from a cold place to you, Duke, and Forrest. 
There is no heat in the plane and it is chilly.” 

The reference to Duke and Forrest was 
Adm, De Witt C. Ramsey, Vice Chief of Naval 
Operations, and Vice Admiral Sherman, who 
had done so much to make the expedition 
possible (page 430), 


‘Only “Rolling White Desert” Seen 

Both planes then continued on beyond the 
Pole. The instant we passed it some inter- 
esting things happened. 

First, though we were following the same 
straight line, our true course changed from 
south te north and our 180th meridian changed 
tn the 2zerm meridian, Senond, west had be 
come east and east west, 

Tn other words, one moment we were looking 
eastward out of the port window, and the next 
we had crossed the Pole and were looking 
westward out af the same window, 

We flew to approximately latitude. 88.30 
south, an estimated 100 miles. Then we made 
approximately a fright-angle turn eastward 
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until we reached the 45th east meridian, when 
we turned again, this time on our way back 
tu Little America, 

Altogether, we had surveyed mearly 10,000 
square miles of ‘the country beyond the Pole* 

As was to be expected, allhough it is some- 
what disappointing to report, there was mo 
observable feature of any significance beyond 
the Pole, There was only the rolling white 
desert Crom harizen to horizon, 

Visibility continued perfect, probably 130 
miles. At one time, far to the northward in 
the direction of South America, 1 thought [ 
discerned mountains, but this was little more 
than a passing impression, 1 am doubtful. 

Our cours: was planned to take ug over 
unknown areas practically all the way hack 
to the Heardmore Glacier, toward which we 
now headed (page 471), Until this expedition 
discovered a glacier which is very probably 
larger (pages 473 and 478-9), the great Beard- 
more was supposed to be the earth’s largest 
ioe river, 

Along this broad, crevassed white highway 
through towering mountains hoth Shackleton 
and Scott had made their land dashes toward 
the Pole. T hoped that it would be pessible to 
Set our course over the glacier itself, 

A message received al this time from Little 
America, however, watned that weather was 
closing in there. This made a shorter route 
home advisable, But this turned out to be 
fortunate, because the flight was over hitherto 
unexplored country between the Beardmore 
and Wade Glaciers, 


“Avenue of Frozen Rainbows" 

Actually, I think, the way we traveled 
proved as breath-takingly beautiful a road 
through the skies as could be imagined. It 
might have been called the Avenue of Frozen 
Rainbows. The day remained cloudless. ‘The 
sun, into which we had flown at midnight on 
our wity south, now had moved around the 
heavens 20 that it faced us on our way north, 

To east and west towered great mountains. 
Some were free of ice—coal-black and brick- 
red. Others were completely ice-covered, 
These looked like titamic waterfalls, Where 
the sun struck their peaks and slopes the light 
was reflected from them in an indescribable 
complex of colors. ‘There were blends of 
blues, purples, and greens such as man seldom 
has seen before, 

When we left the high plateau hebind, it was 
4 great relief to descend to a lower altitude. 
Tt is spending many hours at high altitudes 
in bitter temperatures that makes anoxia 
sonnoy ing. 

* This teas ue approximation at the time. 
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Phight Tracks of the Expedition’s Exploring and Mapping Plunes 


Landplanes based at Little America made 29 photographic flights, and senplames from the tenders Pine Diitnd 
and Curritvek mate 35 ([utes 456-7 and $00). 


We were back at vur ‘base shortly Before 
noon, having covered more than [500 Lune 
miles in a litth more than 12 hours, ‘The pilot 
lowered the landing gear. Just as the tents 
of Little America, like Ink dots on n white 
sheet. appeared alend and we let down for a 
landing, the photographer rushed up to me 
and shouteel, “Hold tight for a crash landing, 
"The right ski is gone.” : 

1 leoked owt the window. The stabilizer 
holding the right si horizontal had broken, 

asibly from crystallization of the metal from 
intense cold and vibration. But, very luckily, 
MeCoy some days before had rigged o cable 
fo keep the front end pf the ski trom dipping 
ton far forward In just such an event. 

“Vine ending for a good ight,” T said to 
myself as Anderson made a perfect landing. 

The “hump” in the plateau, the murkecl rise 
in altitude which reaches its maximum about 
150 miles north of the Pole in the direction 
of the Rost Shelf and which was noted on our 
flight, also was pronounced in the altimeter 


Teadings from two other flights which entered 
the continent through the gateway of the 
Wade Glacier but turned southwestward in- 
stead of following « ditect southerly course. 

AL approximittely latitude 87 and. 113 east 
longitude their instruments indicated that the 
white surface below was aloul 10,500 feet 
abave sea level, 

Here again the recorded rise hnd been 
gradual. No iregularity was obgervable in 
the surface of the nit Tt would seem tu Bem 
grent ridge miles broad, about 10,500 feet 
high, dnd at lest 200 miles long, 


Frozen Torrents Pour Throwh Passes 


On these southwesterly flights alo it was 
possible te make more detailed observations of 
the Wade Glacier, named for a distinguished 
explorer, my old friend atid associate Dr. F. 
Alton Wade, senior scientist of our Inst expedi- 
tion, [now appears to be a frogen river svs- 
tem with four or five lnrgé ice streams pouring 
into it through high mountain passes fram 
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various points on the plateau (page 470), 

Almost at the mouth there are two small 
tibutnries, and about 20 miles “upstream” 
the Wade is joined by another frozen torrent 
which pours down through the Prince Olav 
Mountains t) the east through sheer walls of 
ice and appears to ascend as fur as the surface 
of the plateau, 

From 40 to 50 miles from the mouth 
there are two other large tributary glaciers 
which also seem to come from the plateau 
through 10,000-foot-high mountains ta the 
west. The mannur in which these rivers of ice 
flow together and amalgamate like rivers of 
water intn one gigantic stream will be a fasci- 


miting problem for future expeditions. 
The mountains grow steadily higher from 
the low, black hills on either side of the Wade, 


where it flows into the ice shelf, to the dark 
gray, brown, and red peaks towering into the 
sky at the inp. Most of the mountains are 
sharp-peaked and steep-sided. A few, how- 
ever, have curiously fattened tops. Some 
mountains are completely bare, Others are 
dome-shaped and covered with snow and ice. 
There appears to be no easy explanation 
for this. Sometimes on ice-free mountain 
Jooms a thousand fret or more above a lower 
crest a few miles away on which not a single 
patch of bare rock is discernible. Thus tem- 
periture and altitude appear pot to be the 
decidimg factors in the phenomenon. 


“Like a Gigantic Coal Pito” 

‘The blackness of some mountains impressed 
the ohververs. They stood like masses of 
onyx among titanic crystals, One was de- 
seribed as “like a gigantic coal pile composed 
of louse black chunks scooped up by some 
glacier over & million years and left behind 
when the ice retreated.” Some of them might 
possilly be mountains of coal, But actually 
conl exposed to weather over Jong periods 
tends to be brownish rather than ilack. 

Both historically and geographically, the 
western shore of the Ross Sea from Cape 
Adure to the Beardmore Gla was, before 
the establishnient of Little America, the best- 
known part of Antaretica, 

This serrated coast, ayer which Ioom ive 
covered mountain ranges through whose de- 
files wind blue and silver glaciers, first was 
skirted for 400 miles as far south as McMurdo 
Sound by Sir Jnmes Clark Ross with his two 
wooden ships, Arebws and Terrar, in 1841, 

Shice then, McMurdo Sound has been the 
base of four British expeditions, two led by 
Capt. Robert Falcon Scott and two by Sir 
Emest Shackleton, The coastline has been 
adequately mapped. British explorers have 


The National Geographic Magazine 


made long and perilous journeys up the great 
glaciers. 

The British and Australians have done mag- 
nificent werk. 

They have Ioeated and named the more 
prominent divisions of the west coast maun- 
taing—such as the Commonwealth, Queen 
Alexandra, Britannia, and Prince Albert 
ranges, They have placed on the map‘ many 
individual peaks, such as cloutl-piercing Mount 
Kirkpatrick, with an elevation of nearly three 
miles above sea level; Mount Harmsworth, 
which reaches 9,640 feet; and Mount Albert 
Markham, towering to 10,460 feet, 

Hut these mountains along the coast formed 
a wall beyond which men could not go in the 
days of sailing ships and dog sledges. Ex- 
plorers had no means of knowing what lay 
beyond the first ramparts of this mountain 
barrier, other than by glimpses from seacand 
shore of prest peaks in the suffron-skied dic 
tance. They knew only that somewhere west 
of the mountains was the high plateau which 
Ross, who hid sailed along its northern shore 
for about 100 miles, had named Victoria Land, 
in honor of his then youthful queen, 

The magnitude of the prospect was too 
(reat for its adequite grasping by earth-bound 
eves of the explorers who had gone afoot up 
the Heardmure, Consequently, this expedi- 
tion’s air explorations brought a wealth of dis- 
coveries. They were, in fact, beyond our ex- 
pectations. They are still more or Jess of a 
confusion in our minds until the trimetrogon 
photos can be analyzed, 

Hithetto-unknown mountains sre numbered 
in hundreds, glaciers in scores. For the first 
time, it can be stated confidently, one will be 
able to picture this complex of towering peaks 
asa whole, rather than in disconnected frap- 
ments. 

The discoveries were made in a series of 
flights from February 14 to February 20, One 
of the most notable flights was thut of a pline 
commanded by Commander Hawkes on Fehru- 
ary 20. Tt set out from Little America shortly. 
after midnight on a clear, bitterly cold morn- 
ing with a bright sun low in the sky. 


Pilots Tow Warm Where Heroes Froze 

On our way westward geross the shelf it 
became uncomfortably warm in the plane's 
cockpit. ‘The heater was working this time. 
Lt, George H, Anderson opened a window. 

“George.” commented Hawkes philosophi- 
cally, “do you realize that this is almost ex- 
aetly above the spat where a lot of good men 
froze to death?” 

He had kept a careful log since leaving the 
base and: noted that the plane had reached 
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169.15 east and 79.358 south, where Scott's 
Uliveard-delayed survivors returning from the 
Pole had come to the end of their tragic trail 
35 yeors ago, almost within sight of a depot 
where they would have found food and sheltér. 

It was the most striking contrast imaginable 
hetween exploration of today and yesterday, 
Tt would have been difficult indeed for those 
despairing men to have imagined that within 
less thin one man’s lifetime an explorer would 
be uncomfortably hot where they had died 
af cold, 

At this point, farin the distance loomed thi 
peaks of the west coast mountains. “The plane 

the coastline at Cape Murray, about 
Jatitude 80, and also the coast range just 
south of the sharp-peaked Mount MeClintoek, 
which reaches 10,530 feet into the skies. 

Weather bod been threatening, but by ris- 
ing above a low cloud cover it was possible to 
fiy northward along the western ridge of the 
coust mountains, 

Mile after mile they towered out of the 
white sea of clowds—an endless succession of 
mountain rangés seeminuly suspended im the 
substratosphere. ‘They were sheer pinnacles 
of lee and snow. ‘They were cities of enchant- 
motit, steepled cathedrats, and glittering pal 
aces of infinite cold where dwelt the monarchs 
of the dark vastnesses of space. 

Tk wns a scene out of space and time, a3 
the mind knows these abstractions. Perhaps 
human eye nu has looked upon a mere awe- 
inspiring prospect than that which stretched 
below and beside Commander Hawkes and his 
crew, 

These mountains constitute x belt from 350 
to 75 miles wide extending westward from the 
Ross Sea coust. Beyond, us far as eye can 
see, is only the high, featureless desolation of 
the Victoria Land plateau. 


Seores of Iee-free “Oases” 


The wealth of new mountains discovered 
can only be catalogued for the present. Some 
striking features were noted by Commander 
Hawkes and hic crew, There were, for exatn- 
ple, a number of “oases —wallews free of ice, 
in some of which are blie-areen frozen lakes. 

All are small compired with the ice-free 
region several hundred square miles in ores 
ad lwen elisenvered a few days before 
by Capt. Charles A. Bond near the coast {500 
miles to the west (pages 473, 498, and 516, 
and Plate VIL). 

These dry valleys, at least three of which 
are nearly ten miles long, show clearly on the 
trimetrogon photographs. They slope down- 
ward out of the mountains to the coast of the 
Rass Shelf Ice. 
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Their walls re steep slopes of brown rock 
over which icefulls hang suspended, These 
Took like 1,000-foot-high waterfalls suddenby 
frozen in space before renching the “oases” 
floors, ‘The bottoms of the valleys, viewed 
through holes in the clauds, appear’ covered 
with hillocks of glacier-leposited gravel. 

A somewhat similar ice-free corridor de- 
scends out of the mountains to the Rass Sea 
at New Harbor, This valley was explored by 
members of one of Scott's expeditions, Tt is 
abent two miles wide and 20 miles long and 
is known to haye once been occupied Wy a 
glacier, There is no evidence of any undler- 
ground thermal activity, 


Promising Base for Exploration 


Most of the valleys of this sort photographed 
by Commander Hawkes seemed entirely iso- 
lated among low mountains. One aroused spe- 
vial interest. In its center is 4 small lake, 
entirely frozen over in mid-February, upon 
which wn airplane could be landed easily. 

Protruding cut of the ice is a small island, 
a black mass of rock. ‘This would provide at 
excellent “ground” for a ratio station. 

Thus explorers, including geologists, could 
be set down in the middle of one of the most 
forbidding regions on earth and conduct short 
foot or dog-sled expeditions into the surround- 
ing mountains. All the time they could keep 
in constant touch with the outside world. 

‘The presumption is that these valleys origi- 
nally were cleared by the retreat of small gia- 
ciers, They probably are kept clear by strong 
prevailing winds whieh sweep away the snow 
as fast as it falls ‘The low hills of black rock 
which surround them aligorb a erent deal of 
heat during the three summer months of per- 
petual daylight, This is reradiated slowly, 

Such a hypothesis might explain tentatively 
the hanging waterfalls, The rate of melting 
due to the radiated. heat presumably is such 
that they never ean quite reach the valley 
floors. From them through the summer would: 
flow many small brooks to form the lakes in 
the valleys. 

Ty was all a region of new “wonders of the 
world.” One striking feature, for example, 
was a series of isolated mountains whose sides 
were stratified with rocks of vatioas colors. 
‘They har the appearance of the walls of the 
Grind Canyon of the Colorado, but on an 
even more impressive scale. The stratifica- 
tion showed clearly, since the mountain walls 
were free of Jee ond vegetation (page 474). 

Another such phenomenon was the “'Titans* 
Honeycomb.” This mysterious natural fea- 
ture appears on the film now being studied 
asa plain of almost mathematically regular 
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Rearemore and the Wide, and in seme respects 
surpasses them in wild scenic beauty. I be- 
lieve it is the largest glacier sn far discovered 
(paige 473), 

This is a tonster river of ice which Hows 
at Jeast 80 miles out of the 9,000-foot-high 
continental plateau of Victoria Land through 
gaps in the mountain ranges into the Ross 
Shelf. Te left these who looked down upon 
it awestrick, and their impressions have been 
mere than confirmed by the phutographs. 

Perhaps the most striking feature of this 
glacier is its “roller-conster” appearance. 
There are considerable stretches of its surface 
with rolling dreps af HOD feet or more within 
a few feet of horizontal distunce, They sre 
like the great ocean swells that precede @ 
typhoon, 

One cun hardly imagine the picture, in 
uptold years to come, when the jcecap melts 
and this glacier presumably will be a river of 
water—mile alter mile after mile of perpetu- 
ally thundering waterfalls through 10,000- 
foot-high mountains. For breath-taking sav- 
ape sublimity it should be one of Nature's 
masterpieces. 

The precise point where the great ice river 
emyptics into the Ross Shelf remains to be 
calculated from study of the photographs 
taken from the air, together with photos made 
by members of Sir Ernest Shackleton’s party 
of 39 yeats ao. A possible outlet appears to 
be Shackleton [ulet, which cuts into the hond 
pt phowt 82.22 south, 


“Curiosity Not Unmingled with Awe” 


Shackleton” had predicted that a small 
glacier of lew gradient would be fone empty- 
ing into this inlet. Tt i= interesting to recall 
his. own observations at this point, prophetic 
as they are of the discoveties made by Com- 
munter Hawkes and his crew, In his account 
of his first expedition he writes: 

“Up the inlet lies i great chain of mountains, 
and far inte the west appear more peaks - 

Tt falls to the Jot nf few men ty view land 
hot previously seen by human eves, and It was 
with feelings of keen curiosity, not unmingled 
with awe, that we watched the new mountains 
rie from the gteat unkniwn that Iny ahead of 
us. Mighty peaks they were, the eternal 
snows at their bases, and their rough-hewn 
forms rising hivh towards the sky... _ Ac the 
days wore on, and mountain after mountain 
came inip view, grimly majestic, the con- 
sciousness of aur insignificance seemed to 
grow wpor us" 

*Feoin The Mart of the Antarctic, by KO WL 


Shackleton, published in 1909 by William Heinemann. 
Lid. Londes, 
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Thus ane of the greatest explorers of all 
time was impressed by the distant prospect 
of the wildness and majesty which Hawkes 
and his crew were the first of living men te 
see. as a whole. 

They looker! directly down on hundreds 
of squate miles of these glaciers, valleys, anc 
mountains. For miles above the clouds they 
flow beside mighty mountain walls over which 
glaciers hung stispencded Vike silver ribbons. 

Throughout the filwht over the mountains 
there was a succession of icetoversd green 
Tnkes in the valleys. They appeared through 
rifts in the foumlike ecean of clouds below 
the plane and looked like emeralds in the dia- 
mond setting of thé glittering névé which 
covered the surrounding peaks, 

Colors of these lakes ringed from the 
green of new grass in & northern springtime 
to a strange purplish green, 

Most of the lakes were small; presumably 
they woule be typleal tarisin northern moun- 
tains: But one was nearly three miles long 
They usually are found in broad valleys 
among relatively low hills through whose 
interstices sweep high winds. 

‘These keep the valley floor clear of snow. 
There is no opportunity for the compacting 
of the névé year after year, the process which 
results elsewhere in, the building of the great 
ice sheet which covers the continent. 

Slopes of many of the surrounding. hills 
also are jor-free, Black and red rocks form- 
ing the northern walls of the valleys absorb 
and then reradiate the heat wayes of the 24- 
hour-long sunshine of summer days, 

Presumably small streams trickle into the 
valley floors where they form pools which 
freexe carly in the Antarctic autumn, Thus 
are created tbe small lakes which are among 
the mpst striking features of Antarctic moun- 
tain scenery in the more northerly latitudes. 


Fiery Mountain in Antaretic Ice 


Just before returning to Little America from 
this mission, Commander Hawkes har) planned 
to fly over the crater of Mount Erebus to 
photograph its interior, When be arrived, 
however, enormous volumes of yapor were 
pouring forth and being blown eastward and 
northward by a high wind. ‘The great volcano 
apparently is approaching a period of in- 
crease] activity, 

Tt would have been highly perilous to carty 
out the plin—nobody knows what poisonous 
gases-might be cemtained in this smoke from 
the earth's interior—and photographs would 
have revealed nothing, Tt wits possible only 
to skirt close to the western edie of the 13, 200- 
foot-high summit (page 476). 


Our Navy Explores Antarctica 


The steaming mountain easily dominates 
the whole MeMurde Sound area. 

‘Two planes, one piloted by Tt. George W. 
Warden, accompanied by Ensign Stanley J, 
Andrews, and the other by Lt. Robert J. Mc- 
Carthy, came off the Polar Phiteau down the 
Beardmore Glacier, ‘They bad flown inland 
for abgut 300 miles by way. af the Wiile. 

Thé Beardmore extends-aboup 100 miles 
through a 14-mile-wide eorridirs from. the 
plateau at the 85th parallel, whert the eleva- 
tion is slightly above 7,000 feet, to dhe Ross 
Shelf, whose surface is slightly more than 200 
feet above sea level. > 

‘This Amazon of ice'was discovered and first 
ascended by Sir Ernest Shackleton during the 
polir summer of 1908 on his first atterapt to 
reach tht South Pole. ‘Three vears later it was 
ithe road chosen by Captain Seott for his epic 
and tric polar venture. It is a series of 
rough torrents of blue ice (page 471). 

On the west rise precipitously the ice-cov- 
ered paaks of the Alexandra Range, 
the highest of which, Mount Kirkpatric 
reaches an elevation determined by triangu 
tion. as approximately 14,600 feet, 

‘The eastern wall is formed by the lower, but 
even mire ruzged, Commonwealth Range. 

Flanking the glacier on the southeast, but 
apparently extending hy no means so far east 
as is represented on existing maps, is the 
10,000-foot-high Dominion Range. 

A dozen or more tribytary glaciers flow out 
of the mountains into the Beardmore, Between, 
the icefalls are long stretches of crevasses 
which were crossed with extreme difficulty: 
and peril by the British explorers. 

Man Stunned by His Own Littleness 

Both Shackleton and Scott were men of 
poetic imugination, Words failed them when 
they tried to lescribe the sublimity of this 
great highway of icc; words always will fail 
to convey to others the grandeur anrl the glory’ 
of the Beardmore. They traversed it slowly 
and perilously on foot, like white ants crawl- 
iny through the long shadows of the gigantic 
mountains, 

Perhaps nowhere else on earth is man sa 
stunned at the realization of bis own littleness 
before the majesty and the power of Nature. 
On the blue floor of the Beardmore, as no- 
where else, comes the full realization of Mrs. 
Browning's lines: 

. « God's erratness 
Flawei! wreund our incompleteness— 
Round our resilestness, His rest 

Shackleton and Scott were mete men look- 
ing upward. ‘They surveyed the mountain 
peaks as philusophicnl and scientifienlly 


483 


minded ants might survey the towered buildl- 
ings of Wall Street as they crawled) along the 
curb. Lieutenant Warden and his crew sur 
veyed them as might tiny wrens flying above, 
‘They got a more complete picture, but there 
was the same sense of human futility. 

‘The glacier is formed by the merger of two 
large branches which flow in {rom the plateau, 
whose ice appeurs to be quite turbulent in 
this region. It apparently covets an ex- 
tremely rough country, with numerous stu! 
peaks protruding above the great, fut white- 
0 


ESS. 

At the southern end, approximately between 
these two streams, is a striking feature not 
hitherto reported—a relatively flat and almost 
completely ice-free atca of about five square 
miles which protrudes about 2,000 feet above 
the névé. 

It is dark red in color and absolutely har- 
ren—a ted desert in tho middie of a white 
desert, [ts surface hus an elevation of more 
than 9,000 feet above sea level and appears 
to be the top of an enormous mountain whose 
crest may have been planed down at some 
time. The surface is rough, = 

lee Gotwructs amid Red Peaks 

Here again is a phenomenon for which there 
fs no plausible explanation, The falling 
snow may be swept away constantly by pre- 
vailing winds, = that no ice can form, or 
there may be some subterranean heat suutce, 

Frequently there is a depression over which 
ice spills from the glacier sides, forming 
lowely frozen cataracts. At one potnt is a 
small ive-covered ake. 

The two planes flew down the glacier, one 
on the west and the other on the east, between 
1Oand 11 p.m, Little America time, Directly 
behind them, halfway up the southern horizan, 
was a bright sun which fell on the glittering 
mountain walls ahead, 

A striking sight in the direct sunlight were 
the stratified rocks with siternating bands of 
dark maroon and rust ted, The photos show 
several of the smaller glaciers. towing into 
the Beardmore, a5 well as ice Niagargs falling 
over the mountainsides. Near the source the 
crevasses are breath-taking, They grow 
smaller and smaller as one approaches the 
mouth, until the barrier ice is teached, 

The great wall of the Queen Mauds stands 
between the southeastern extremity of the 
Ress. Shelf toe ane the plateau. 

At least ten glaciers flow through the high 
passes of this series of mountain ranges— 
mighty frozen rivers dropping at Teast 8.000 
feet within 90 or 100 miles from the great ice- 
cap into the solid sea, 
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These mountains 1 believe to be a continua 
tien of the Watson Esearpment, discovered 
on my 1933-35 expedition and named by me 
after my friend, distinguished American, 
Thoras J, Watson, On the eastern side of 
the glacier the moiintains Were lawer, nol ex- 
ceeding 4,000 to 5,000 feet, 

‘Often we found ourselves fying alongside 
the western range, so that we saw the migun= 
tain. wally directly in frunt of our eyes when 
we looked out the window, These alten were 
close aboard. 

The surface of this new glacier was like a 
silver washbourd, but there were none of the 
great rises and drops noted nlong most of 
the other ice rivers. 

Most striking of all was the fuet that there 
appeared to be no very hadly crevassed areas, 
either at the source or at the mouth, No 
tributary streams were noted. This may prove 
of eosiderable significance when some future 
expedition setks a1 road for the tractor match 
fo te South Pole, 

‘Once through the glacier we found jt advis- 
able, because of clowis ta the right and 
ahead, to tue eastward instead of flying 
south over the plates. 

At that point we made din interesting dis- 
covery. We could see high mountains ahead 
as far as the eve could reach. ‘There were 
clouds here and there, but aur range of visi- 
bility was considerable. Some of the moun- 
tains were very high, 

This indicated that the great range of moun- 
tains we had to cross to get to the Pole con- 
tinued on indefinitely to the eastward and did 
not dwindle down until ie lisa peared under 
the snow, ais had been thought hy many. 

T suspected that some mountains 1 dinly 
saw to the sontheastward might he a great 
new Tange. 

This is the sort of situation out of which T 
get the greatest kick: flying over completely 
unknown areas with magnifivent typographical 
features coming into view every few minutes 
of the flight. 


Oil-pressure Drop Threatens Forced 
Landing 

As we continued to the castward, I saw. 
mountains of all shapes und sizes on the 
hand and shead, many of them a long ¢lis- 
tance away. ‘The tempetature had dropped 
to about 33° below zero. 

Since this was the kind of experience that 
more than anything else rlraws me again ond 
again to the Antarctic, | was greatly disap- 
pointed when Major Weir told me that the 
oil pressure in the starboard engine was drope 
ping rapilly, But my feeling was not only 
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one of disappointment. A forced Inoding in 
that area would have been a bit unpleasant, 

There was only one thing uy do—get back 
down the glacier as sen us possible, hoping 
that the engine would hold out until we could 
reach lower and much warmer temperailures, 
and that when we did get there we would find 
that it had been the cold that had caused the 
pressure to drop dnd nol some other trouble 
that would force us to erash-land. 

Marines are notable for their courmze, and 
these Ayers with me had distinguished them- 
selves in the war, Tut this: situation was 
something entirely new to them, Since it was 
the R4D unit's first fight into the unknown, 
it wasa. sort of baptism. 

These gallant officers, who felt at home 
fighting the Japs, in effect found themselves 
suddenly precipitated into a scene of infinite 
grandeur that can be observed only in an 
area in the clutches of a full-grown ice age. 


Flyers Awed by Mountains’ Immensity 

For some reason 1 have never been able 
to understand, when gazirig upon the great 
mountains that rim Lhe Molar Plateau ome jets 
the impression of such immensity that one 
feels like = tiny arid infinitely insignificant 
speck in the vastness, 

Perhaps it's the amazing visibility ane gets 
down there where there is no dust. Possibly 
it's the grandeur nf the terrain or some quality 
that is peculiar to an ice age 

AY any rate, feeling like on infinitely insig- 
nificant speck in eternity does not add to. any 
feeling of cock one nay have 

A ioreed landing in an ordinary moun- 
tuingus area was one thing, bul this was 
another proposition altogether. 1 admit that, 
vetorin thouth T was, T probably felt just as 
uncomfortable as they did. Hut 1 could nat 
help but feel a friendly amusement at the 
awestruck faces of my companions, 

T could almost hear their thoughts as they 
were undoubtedly asking themselyes, “How 
in heaven's name did 1 ever get into this 
place?” And while the photographer was tak- 
ing a photograph I heard him mutter to him> 
self something that smmded Like “Jeepers!” 

Needless to say, we didn't lose any time 
getting down that glacier. Luckily, the engine 
held out, and as we descended: inte the less 
cold strata of air the oil pressure began to 
pick up again. 

When we got down to the foot of the glacier, 
the co-pilot, without amy orders, automatically 
started in the general direction of Little Amer- 
ica, He didn't know exacily where it wus, 
but be certainly had a wonderful homing 
instinct. 


Our Navy E 
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However, in a little while the 
ne-appeared ta be OQ. K.; 50 
we headed eastward, and 
we Were exploring wirgin 
every mile of the way, 
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block-shaped mountains 
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An important Geographic 
Problem 


The great mountain ran 
continued on in a dirwction 
south of east, and after fying 
about 70 miles 1 had the im- 
pression that this range might 
wontinue for hundreds of nailes. 

Tf the wea under us shell 
. it would not be impossible 
for it te continue until it con 
nécted with the Weddell Sen, 
which would mean there are two 
continents wt the bottom of the 
world instead of one, 

To determine whether or not 
this sea connection exists ts one 
of the most important explota- 
tion problems left in the world 
to be solved, Lomade the solu- 
tlon of this problem, and not 
the fight beyond the Pole, the 
first chjective of the expedition, 

During our hort stay at 
Little America we sent flight 
after flight out in that direction, 
and. though many major dis- 
eoyeries were made, we still 
have not got the answe 

On my other expeditions we 
atiempted again and again to 
solve this problem, only tu be 
bufiled by the thick weather 
that exists in that area, The 

ait question is, Was there 
shelf ice under us. 4s it ap- 
peared to be, and did it extend 
to the Weddell Sea? Or 
= low land under the snow? 
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We will keep at this problem until we vet 
an answer. Perhaps the American expedition 
now in the Palmer Peninsula wrea, south of 
South America, eget an answer before it 
retures to the United States nest winter. 

Two missions went to within about 230 
miles of the Pole On one of these, © 
manded py Lieutenant Anderson, was dis 
covered] a very high mountain mange which 
branches southeastwand from the eastern dnd 
of the Queen Mauds, Th appears to be a con- 
tinwous series of ice-covered peaks extending 
for at least 200 miles. These mity hive heen 
the mountains we saw clearly on the fight just 
described. 

This fight passed throvgh a saddle-shaped 
area between the Queen Mauda and the Hor- 
lick Mountains, which extend to the east- 
ward. Below the airplane were round-topped 
hills with jon average elevation between 9,000 
and 10,000 feet above sea level, 

Once through this depression, Lieutenant 
Anderson was forced to go higher and higher, 
ani he never got out of the bigh mountain area 
before turning around for the return fight 
to Little America at a farthest south of liti- 
tude $6.40. 

The plane ilew ot an altitude of about 
13,500 feet pbowe soft, feathery clouds 
‘Through these protruded the crystal moun- 
laintops. Several appeared to be about 15,000 
feet high, towering far over the aircraft. 
There were many with elevations of at least 
12,000 feet, 

The largest of the peaks rose above the 
clouds with somewhat the appearance of a 
vanilla ice-cream cone, The sheer, red: sides 
f the mountains seen below the cloude were 
free, 

“Secing Pink" In a Danger Sign 

All the way from ‘Litthe America the plane 
was pushed by a strong tail wind. Aniecsan 
turned back when crew members complained 
of “seeing pink,” a warning svmptom of 
the dreaded anoxia from the long-continued 
altitude of nearly three miles without 
oxygen equipment, 

Over the mountains it had been necessary 
to keep well abowe the clouds, and it was newer 
possible to get out of the mountains and over 
the level plateau country. 

is Might indicated that there may be a 
break between the Queen Maud and the Hor- 
licks, They may even belong to entirely dif: 
ferent mountain. systems in. spite of the 
connecting chain of low crests in the “saddle,” 
Tt als suggests the hypothesis that the main 
chain of the Queen Maud ranges themselves 
turns rather abruptly actoss the continent, Tt 
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will be interesting to determine whether ur 
not they extend os far as the Weddell Sea on 
the South Atlantic side. 

Qur flight crews were the first human beings 
ever to look on the greater pint of this chaotic 
region. ‘They discovered several new moun- 
Lain ranges, 

‘The precise locations of these und theif rela- 
tionships to each other remain for geographers 
fo determine after a study of the hundreds af 
Photographs. Perhaps data from) future expe 
ditions will be necessiry before there is.a satis- 
factorily clear picture 
? ‘ion piloted by Captain McIntyre, of 
the Marine Corps, came yer the cbntinent 
about 50 miles east of the “saddle” through 
which Lieutenant Anderson's plane had passed, 
‘t flew inland for 550 miles without seeing a 
single peak protriding from the low clouds 
over the névé surface, 

At the end o€ this route blick crests began 
touppear to the south and west,all so obscured 
by the clouds that the photographs obtained 
are very diffiwult to interpret. “This nisission 
turned westward and came bick over the 
Horlicks, 


Through a Canyon above the Clouds 


Low cloud cover also hampered a mission 
piloted by Lt, Conrad 8, Shinn which ornssidl 
the continental shore tine still iarther to the 
east. This flight, however, encountered) moun- 
tains almost from the start, and it was at least 
an hour, flying at an altiiude of 14,500 feet 
without oxygen on one of the coldest days in 
February, before the pline was over the level 
surface of the plateau with mo mountains 
ahead. 

When the clouds cleared temporarily, the 
crew saw below them one very Inrge range, 
The colors of the barren peaks ranged from. 
dark° brown to dark red. Shinn deserihes 
them us having an “ashy look," and feels that 
they are of yolcanic origin. 

Ths flight encountered severn! striking 
nutttiral feittures For about 20 miles the 
plane flew through a “canyon above the 
clouds,” with sheer, towering rock walls about 
tight miles apart on both sides. Just south 
of this it passed over a great strange valloy 
Whose floor was paved with black, rounded, 
ice-free hillocks from 15 to 40 feet high, 

‘On a two-plane fight just south of the coast- 
line of the Ross Shelf Ice, almost straight east 
from Litte America, one plane passed over 
mast of the country designated on maps a= 
occupied by the Executive Committee Range. 

Phe trend of this range, hitherto sighted 
only from a distance, was more south-south- 
east than had heen assumed. 
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Antarctica Conpared to tho United States 
pe dawn on the same equal-ares tealt empl 

sien (he extent af the southern coatinont. Here, tho 

South Pole about ciineldes with Tula, Oklabamm. 


to demonstrite, these maps har little relation 
to reality. They had been patched from scnt- 
tered observations, mostly from north of the 
ive pack, over the course of a century. Be- 


fore Captain Tiond and his pilots stretched - 


a bleak, white unmapped immensity of tliz- 
and-filled unknown, 

Essentially the only systematic explorations 
here hae been these of the Australian, 
Doughs Mawson. But he did such magniii- 
cent work, not only in the field of gengrap! 
butin other branches of sciewe, that he easily 
qualifies as one of the greatest polar explorers 
of all time. His scientific data are probably 
superior to any that have come out of the 
Anturetic. 


Vinds Raise “Fi 


‘% 


ing Rivers" of Snow 


Commonwealth Ty, whete Mawson once 
estabtished a camp, is probably the winciest 
region On earth, Lt is the coast of “Aving 
rivets.” & phenomenon peculiar to Antarctica. 

‘The air above the South Mole settles over the 
ice-capped high plateau and becomes cooled. 
This cold air flows down. over the mountain 
pisses and through the valleys, attaining hur 
ricanw velocities, 

These winds raise haze whirlpools nf snow 
to altitudes as high as LOQO feet, These are 
blown northward at from 50 toe 90 miles an 
hour, The result is a tumultuous “snow tore 
rent in the sky” which fmally descends aver 
the puck ice and the ocean. 

In this region, with their Martin Mariner 
flying boats (PBM4s), the crews started tran 
forming # panorama of niirages into a reality 
of solid ice and rock. 

‘The first exploratory fights were along the 
Oates Coast, originnily discovered by Lt. 
Harry 1. 1, Pemnell, of the British Navy, who 


Areas Mapped by the Expedition’s Planes 

Majyping camerss coveted inst of the coastline and 
made deep dents in the largest unesplored area om 
cavth, even penetrating beyund the Pole. 


whe o member of Scott's 1911 expedition. It 
bears ‘the name of Capt. Lawrence E.G, 
('Fitus”} Oates, one of those wha perished 
with the commander on the return march from 
the Pole. 
use cf the thick ice pack, Pennell was 
unable to approuch the coast eluser than 15 
i Mist and clouds obscured the tand- 
scap ahead. 


This apparently is the usual 
condition. Only a thin fringe of const is 
marked Tips. 

The air photographs showed—as they were 
to'show so frequently in the future—that the 
actual coastline hod very little resemblance 
to that assunwd by map makers, 

Rennick Bay became a deep trinngle of ice- 
covered water extending about 100 miles inte 
the land, with its western site constituting 
the hypotenuse. Both sides ore bordered by 
mountains teaching altitudes of 8,000 feet 
above sea level, 

‘Yhe net result was that the feeble, wayer- 
ing Oates Coast becume almost in its ‘en- 
tirety o mowntein-enclased bay. The whole 
region was fog-covered, and photographs do 
hot show much detail, 

Just outside and slightly to the west of Ren- 
nick Bay a new archipelago of small, rocky, 
ice-covered Islands was disrovercd, 

Then, between longitodes 150 and 145 east, 
comes a gap in the cmast. Mapping of it 
was prevented by bad weather. At approsi- 
mately longitude 145 an nrea of loose pack ice 
was. found which easily could be negutinted 
by an feebreaker. 

Here an overland fight passed within a few 
miles of the South Magnetic Pole. No moun- 
tuins were observed, The continental icecap 
f gradually to an altitude of 3,500 to 
9,500 feet above sea level, 
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To Determine Wind Direction Aloft, Weather Men Released Balloons 


During progress through the fee pack balloote ween sent up dilly. ‘Their tight could be followed far 
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luthing, Wicluding the while 
ie The ly eye 
A few days later the same plane landed on 
one af the large for mw Sry 
of one of the most remarkable region uth 


An island suitable for life had been found ina 
universe of death (p. 510). 

The plang seemed to have dropped out af 
the 20th century into a land. 
ars ago when land was just starting tw 
emerge from one of the great ice a 
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From lake to lake, cv 
from sky-blue to gre Occasional 
streaks were seen, These color yariations are 
due chiefly to the dominant Life forms In each 
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lake. ‘The waters contain countless billions of 
blue-green, green, red, and brown algae, single 
celled plants which are among the most primi- 
tive living things orf earth today. 


No Life but Algae and Birds Seen 


Both the green ond the blue-green algae are 
the organisms which form the green sum on 
stagnant water everywhere. “The brown and 
red, commonly known ms rockweed, represent 
a@ Jong step upward in evolution. 

These algae were the only life found in a 
hasty survey, but it is not certain that bigher 
forms might nyt be reyealed by a more es- 
tensive search, The observers saw no plant 
life ow the cocks. A few birds of undeter- 
mined species were noted. Eventually these 
are likely to bring from the outside world seeds 
of higher plant fife. 

The lake region was described a8 approxi- 
mately squure, The ice banks rise very 
abruptly about 100 feet an the east and south, 
North and west there is a mone gradual rise. 
‘One of the Jakes has a gently sloping beach 
several hundred yards long, described as well 
suited for a camp site, 

The water temperature. was “comfortable.” 
All the plane crew dragged their arms in the 
Jake and testified it was much warmer than 
the approximately 30° temperature of Ant- 
arctic ocean water. Analysis shows that it con- 
tains about two-thirds ws much salt. as ordinary 
sea walter, Floating about were a few sm 
ice cakes broken from a large near-by 

‘The rock hills were of varios brown shares. 
Tt was first reported that they contained iron 
ore. Tht this is only the opinion af the 
flight crew, without means of yerilying their 
speculations, A reddish color means the pres- 
ence of iron oxide, but not necessarily von- 
ceutrated as ore, 

The area starts approximately five miles 
inland from, what is ussumed to be the enast. 
North of this coast is a band of open water 
about 20 miles wide, beyond which pack. ice 
extends northward pearly 100 miles. 

The norther efge of this pack appears to 
be the closest epieoata for ships, since the 
jee is thick and with nn. discernible open- 
water leis, The region would seem, haw- 
ever, to be easily accessible by uit, with any 
one of the three large lakes affording a safe 
landing site, 

The simplest explanation of the oasis is that 
this fs an area left bare by a retreating glacier 
which once reached a¢ far as the Shackleton 
Shelf Tee, 

The reddish-brown tocks, once free of ice, 
would absorb considerable amounts of salar 
radiation during the perpetual daylight of 
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the Antarctic summer, ‘This heat then would 
be reradiated, thus constituting for the easis 
Nature's own version af the new “radiant- 
heated” home. 

‘The newly overed lake region apparently 
differs from any of the other ive-free Antarctic 
areas in thit it is surrounded by jee on all 
sides, 

Whatever the origin of the qisis, it is dis- 
appointing that one of the most interesting 
areas, both scientifically and scenically, in 
Antareticn must be left for the presnt hardly 
more than a dot on the map, 

Two weeks Luter sinother flying boat of this 
same group, fying along the almost uncharted 
cnast of Queen Mivud Land, came unexpert- 
edly on one of the scenic wonélers of the 
world, This was a ringe of ice-crystal moun- 
tains, luminously blue to the observers, more 
than two miles high and towering for many 
miles over un ice shelf (map, pages 436-7), 

While over these ice mountains, the plane 
was gale-tossed in the fury of vary winter. 


Like a Landscape on Avother Planet 


This had been intended os a last Mght from 
the Carritwek, Lis. W. R. Kreitzer and 
FL. Reinbolt started on what was expected 
to be a routine photographic mission to map 
abnut 300 miles of coastline, 

They soon found themselves Aying over 
hitherto unobserved ice shelf, one of the most 
extensive in Antarctica. The blue walls of this 
shelf towered above the sea along what previ- 
ously has been charted as coast, ‘Thus, as a 
result of this fight, the old coust disappears 
from the map, 

Then the plane turned. southward to the 
equally unanticipated mountains, which 
reached altitudes estimated at more than 
12,000 feet. They were followed for nearly 
100 miles and no betak was found. 

This chain is apparently o major nk in a 
still vaster range which may prove one af the 
steatest in the warld, Beyond these moun- 
tains lies the high plateaw supposedly reach- 
ing to the South Pole, 

The mountain range was interpreted as 
the actual coustline, constituting a seldom 
paralleled meeting of mountain and sea. There 
can be only a very narrow land shelf at the 
most in front of the gigantic, ice-covered 
precipices, 

“Tt was like a landscape on another planet,” 
said one of the pilots, 

The last accomplishment of the group be- 
fore carly winter gales made further operations 
impossible was investigation of a previously 
known ice-free area covering more than 100 
square miles. 
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Arctic or Antareric, It's 


Switz in x hole in the aniw, 
fad previous experience with Antarctic weath 
apparently thes suffered no diseomiprts In 
melting snow Wets their skins and they become il 
salely to civiiization, 


Tt consisted of a string of green lakes sepe~ 
rated by brown and reddish hills of jumbled 
Tocks. One of the likes wus estimated to be 
more than four miles long. The lakes were 
mostly blucgreun, but a few were rel-strvaked 
nl one was black. Some were dirk green 
in the cemter but shader to blue at the edges. 

Evidence here suggests that 1 
cleared of ice bya retreating glucier apd with 
some subterranean heat saurce, Straight hack 
strips as wide io tworlune highway were seem 
on the ice-free rocks. These were interpreted 
by the plane crew ax the remains of old lava 
flows. ‘They may, however, be strips of 
deposits. 

Near this cagis at the foot of the Vesttold 
Hills on the Ingrid Christensen Coast the 
explorers found a huge bay extending about 
$0 miles bevond what hitherto has been 
ussumer to be the comstline, It appurently is 
one of the finest natursl barbers in Antarctica. 

During the two months of active operations, 
33 flights took off from the Western Group. 
Of these, 23 were sulely for the purpose of 
map Ejght were incidental to determine 
the condition of the pack ice and make 
weather observations. Captain Bond had ac- 
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drifting stow and bi 
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complished one of the finest pieces of explora 
tion in all hi 

The Eastern Group consisted of the seapline 
tender Pine /aland with three planes and Might 
crews, (he destroyer Aroureson, and the tanker 
Canisteo. Tt was commanded by Cupt. George 
J. Vufek, of Chevy Chase, Maryland, 

This group rondexvoused around Peter 1 
Tstind at 68.50 south latitude and 90.45 west 
longitude, under the shadow of =foot, 
ico-armored Lurs Christensen Peak, a few days 
before New Year's. 


Eastern Group Explores Fortidding Arca 


Captain Dufek's immediate task was to map 
the coasttine east of the 120th meridinn and 
to explore the continent beyond this coustline, 
This area extentied for hundreds of miles and 
generally lay between Little America and the 
tip of South America, 

For more than a century up to 1440, ex- 
plorers had heen attempting to get into this 
aren, but hic been turied back by impossible 
weather plis an impassable ice jack that 
guatded its secrets No one had any idea 
where the Pacific Ocean ended ond the con- 
tinental Lind began. 
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Up Gomes a Whiskered Weddell Seal for Air and a Look Arsutud 


Th autunn, 
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Tn 1929 and also in 1954 we had tried a 
and again to penetrate this section with iligh 
from Littl America, but each time were 
blocked by storms or had visibility. Here in- 
deed was a challenge 

Finally, in 1940, 1 determined to tr 
technique, which was to carry a small < 
plane uboard my ship, the Bear, to proceed 
along the northern edge of the impenetrable 
jee pack, and te walt there patiently for the 
weather to break. 

1 turned qut that the rule af patience, a 
1 une for conquering the Antarct 
teering clear of jis vicious, snapping jaws, 
the best one for this job, 


Qur patience ot lust was ri ded. We 
made three important fights by taking quick 
vantige of one good break in the weather, 


wnd at lust the elusive coastline that 
explorers had sought for so long. 

TL have brought this incident of a previous 

xpodition into this story to provide a proper 
2 for an incredible human experience 
fH to members of this expedition, Com. 
maniing officer of the Bear at that time was 
Lt, Comdr. (now Rear Admiral) Richard H. 
Craaen, and the navigator af the Bear was Lt. 
(now Capt.) Geurge Dufek Thus Duick was 
@ veteran and also he was an old friend. 


when such holes freee oven, the creatiines cut thre 
yathernmest mammils in the world, they live all winter literal 
(Om the snow they travel with a swimming motion at a surprisias 


ih the Jee with thelr tecth Chae $12), 
ried’ in dhe ive, presumably on ledges of 
pace 


Tt was on two of these dights that | dis- 
covered the great Kohler Range, the Walgreen 
Coast, and the Fletcher [slands. There were 


indications of a peninsula, Wut It remained for 
Thifek, after a spectacular take-off, to fly over 
this peninsula and discover the Demas 
i ‘ile Mountains, 

Dufek and T had found the ice pack very 
heavy, solid, and tough—impenetrable, in 


fac nd between it und the Walgreen Coast 
was a great body of open water, the Amund- 
én Sea (sometimes referred to as Roosevelt 


aight Phenomenon Cai 


es Tragedy 


Somewhere om the land between Dufek's 
1940 flight track and my flight track of a few 
hours later, whieh was east of his, there was 
a spot on the bleak aud lonely snow where 
ine young Navy itn, seven ars later, 
would come for an instant face to face with 
eternity by a trick of fate so incredible that it 
seems | could not have happened 

‘And vet a sad proof that it did happen are 
three shallow graves in the snow where three 
young Americans fie. 

With my binoculars T must have had a 
good view of that general area when we 
passed that fateful spot. Wonld that 1 could 
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Soon the continent Inomed up 
was now 1,000 feet, but the 
Tr was still not good and they had dim 
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the throttles forward, The instant they 
reached full power there was o terrific exe 
plosion atel oblivion for all hands, 

The plane broke into four pieces. and the 
wreckage und the unconscious men skidded 
along the gentiy sloping snew surface, proti- 
ably for many feet. Tt was hours later when 
survivors came out of their daze sufficiently 
to understund clearly what was going on, 

But three of the crew never regained con- 
sclousness. They are lying near the wing tip 
of the plane with jugs of the United Statos at 
their heads. ‘They were tho first human beings 
it the history of the world.ever to reach that 
lonely coast and they will be the last ever bo 
leave it. ‘They are men of the Navy, and their 
names are Ensign Maxwell Albert Lope 
Frederick Warren Williams, aviation machine 
ist's mate, first-class, and Wendell K.. Hender- 
sin, avintion radiomn, first-class." 

Six Survivors Rescued 

‘The heroism of Kearns and James H. Rob- 
bins, avintion rudioman, second<lass, who 
rescued LeBlanc, and LeBlanc’s subsequent 
heroism ashe lay grievously wounded, with his 
feet frozen, are iilready mutters of record. 

‘The courageous stripele of the six men for 
survival, with their final rescue through the 
efficiency of Duck, has been told in detail 
OF special note was Caputin Caldwell's unself- 
ishness, great stamina, and superb leadership. 
T shall not, therefore, write of those things 
here, except to add that Dufek's rescue af his 
men is in many ways woequoled in all the his- 
tory of polar rescues: 

But T should like ty make one remark before 
passing on to other matters. “These young 
men who crashed were not polar explorers, 
Thoy had never seen the Antarctic Cuntinent, 
and one can get little actual conception of it 
from hearsay, 

One # generally intooduced to Antaret 
degrees, and even then it is awe- ne, 
But these young men, after their plane ex- 
ploded, came out of their daze—woke up, as 
dt were—lying on the continent, and in.one of 
st inhspitable spots, Ie was like dying 
pg to life in another world, 

‘This was the first time any lives hati been 
Jost on any expedition 1 have led within the 
Arctic or Antiretic Circles. Naturally, such 
a. disaster disturbed me, although I was still in 
the United States preparing (o head south on 
the aircraft carrier Philippine Sew. 

1 felt, nevertheless, that responsibility for 


* The surviving members of the crew nat men- 
tivoed in the text are William George Henry War, 
aviation pexchinist’s mato, sqrand-class, ans) Owen 
Motarty, chiel photographer's eoate, 
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the tragedy was mine. 1 had briefed and 
alerted the expedition om tha: nize phenom: 
boon af multiple Teht reflection visibility, 
whieh 1 discuss later in this urticle (page 
310), but that it did not get down through 
the chain af command to the pilot of that 
plane was my fault. 

After the rescue, Dufek headet) eastwird 
fo investigate the jirea south of the Bellings 
hnusen Sea. 

Weather conditions were exceptionally bad 
throughowe January. Day after day tnisslons 
were canceled. Late in the month Admiral 
Criaen atime request ordered (he entire proup 
to move westward Into the Amundsen Sea. 

A considerable part of its coastline was un- 
explored, There was reason ta believe that 
writhor conditions would be more farorahle 
in this area, und this proved to be true almost 
from the first. 

Amunisen Sea lies roughly between me- 
Ticlans 100 and 125 west (map, pages 456-7). 

Upon return of aur previows expedition in 
1O41, 1 hud requested that the coastline of 
the Amundsen Sea be placed on maps as a 
dotted Tine. ‘Though we bad discovered. the 
continental land, we could not get a kood idea 
of the coastline, That was why I was 50 
anxious to have this area thoroughly explored, 

Captain Dufek fulfilled our highest exporta- 
tions, He confirmed, beyond all question, the 
existence of the Kehler Range, which turned 
Out to be a larger mod more extensive range 
than Thad supposed, 

Tt extends southward, towerlng over the 
western shore of an extension of the Amund- 
eon Sea. One pel rizés more tin 15,000 
feet above sea level, ain altitude higher than 
Any point in the United States. 


Larde Bay Disenvered 

One of Ue outstanding discoweries of the 
expedition was a lwy that may be 20,000 
sqiuite miles in area. Tt teaches more than 
200 miles into the Interier of the continent, 
This great indentation is doubtless ome of the 
must important bodies af lee-covercd water in 
Antarctic regions, 

Tt extends about 130 miles from east to 
west, making its shape roughly that of an 
oblong, Tt dfele ino high ice wall marking 
the Amundsen Sen’s southern coast and lies 
within 4 double are of high mountain ranges, 

There were two other motintain, ringes, 
hitherto onmappe, along the eastern shore, 
Five peaks were counted with altitudes of at 
least 6,000 feet and 35 which rose 2.500 to 
5,000 feet, (All these altitudes, it must be 
understood, are taken from sea level, not from 
the high surface nf the ieecap.) 
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he attarhed to one’ tactor, 


this largely uncharted coast and into the unt 
known interior, anc especially to solve, from 
the Weddell Sea side, the problem of the pus- 
sible passage between the Weddell and Ross 
Seas (page 487). But the season already wus 
too far advanced, Sea swells, high winds, fox, 
snowstorms, unt formation af new ice in shel- 
tered water prevented the humehing of an- 
withér syeeesstul Might, 


Area Hull Size of USA Covered 


T know that if any nun living could have 
made flights in this area, Dufek could have 
done it, He had pertormed superbly, fighting 
what was probably the worst fying weather 
any human has ‘ever been up az 

Doring the flights of our three groups an 
aren more than half as large as the United 
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Straphungers Ride to Work on a Tractor-drawn Train 

Hon men are hyuled back up to the oss Shelf Ice to work an the camp site of 
AL ship moored i 

Was dhe customary method of transportation ever Ube bay: ice. 


to the ice the Bay of Whales ° This 
Sometimes ay taauny as tet aledecs would, 


States was covered, Of this, at lenst 340,000 
square miles never had been seen by man 
before (map, pave 467) 

Tt ato was possible to explore aliaut 73,000 
square miles of ice-strewn acean where no 
ship had ever sailed.* 

More thin 5,400 miles of coastline were 
discovered, relocated, or confirmed. Counting 
hays and indentations, the total would be con- 
siderably greater, 

‘Ten new mountain ranges, among them 
some of the Joitiest on earth, were discovered, 
New archipelagocs, peninsulas, islands, and 
seas were pliced on the map. Some of the 

“Thee figures ure tetttative, ws given hy the 
geographer on (he. hax of pills’ reparte. ample, 
thon of the calculations made frm photographs a 
Uime<onsuming Unk, will muke nece=ury some 
revision, 
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scientists recruited both from the experimental 
laboratories af the military services and frag 
such Government sefentific bureans as the 
Geological Survey, the Fish and Wildlife Serv- 
ice, and the Coast and Georetic Survey. 

Their activities unfortunately were limited 
by the brief periods during which it was pos- 
ible for them to operite and by transportation 
difficulties. Nevertheloss, their scoomplish- 
ments were considerable. 

For instance, our scientists made difficult 
and highly intricate studies of such subjects 
as the rapid pulsations in the earth's magnetic 
field, which required radio communication be- 
tween Little America and what at that time 
was the Weather Bicreau’s farthest-north sta- 
tion at Thule, Greentanel. 

They measured variations in the speed. of 
ound through various forms of ice and neve. 
‘They studied the spectrum of the eerie purple 
light which came through thick roofs of ice 
over their dugouts, 

They made collections of those extraordi- 
nary microscopic living things, the pelagic 
plants and animals—plankton—which live and 
multiply in contact with ice itself and which, 
abounding in countless: trillions: in the cold 
seas, apparently constitute the hase of the 
entire pyramid of Antarctic sea Ife. 


Telescope of Time 

Upon Antaretion lies, very approximately, 
some four cquadrillion tons of ice, 

This ice may be likened 16 rock. It has the 
characteristic crystalline structare of all rock. 

‘The behavior of such a great shell of lee, 
covering nearly 6,000,000 sqxiare miles ond 
possibly a mile thick in plices, epitomizes in 
some ways the behavior of the ruck shell of- 
the entire planet over millions of years. 

The Audes and Hinwlayas are onl 
episodes of the earth's long history, but they 
are episodes of far jreater duration than all the 
time of the existence of the human race. But 
here in one man’s lfetime—on a miniature 
scale but resulting irom almest exactly the 
same sejuence of events—several “mountain 
ranges” 100 to 150 feet high muy be erected 
cut of the mck culled “ice.” 

Antarctica thus becomes for the sealopist a 
telescope through which he can look backward 
over the vast gulfs of time between the ages 
to study certain aspects of the folding of rovk 
as the astronomer loo iss the emptiness 
of space between the stars, 

As muny observations us were possible in 
the limited period allowed were nude by Dr, 
Atthur D. Howard, of the U. 8, Genlogical 
Survey. His chief service was in outlining 
the field for future research. Probably bun- 
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dreds of future Ph. 1, dissertations in geology 
will be based on observations of Antaretic 
phenomena, 


lee Mountains a Perilous Fairyland 


For the mountain-building studies it was 
necessary to go only about three tiles from 
the Bay of Whales to be in a fairyland re 
production of the Jura Mountains of Switzer- 
land, which Dr. Howard had -yisited some 
Years ago. Rolling ridges of luminous blye 
ive up to 150 feet in height form a narrow 
helt running southward about 20 miles. te 
lee-covered Roosevelt Island_ 

The spectacle probably will lost about five 
years tote before the pressure of ice from 

hinel pushes it into the sea. 

The region where these studies were con- 
ducted ix one of the most perilous in Antarc- 
tica. Tt can be entered with reasonable safety 
only by ten roped together and walking single 
file. fr is full of deep, hidden creyasses coy- 
ered by light snow bridges which make nec- 

ssary step-by-step progress and constant 
probing ahead with pikes. 

Tha pit dig amd blasted into the Ross Shelf 
Toe by geologists of our lust expedition, work- 
ing Ina constant temperature of severnl de- 
grees below zero, Dr. Howard made direct 
observations of the evolution of ice under pres- 
sure. This pit was sunk first 23 feet below the 
snow surface at Little America about six 
years ago and left for future observers, 

Since then some 18 feet of snow had aces- 
mulated over the surface, approximately three 
feet a year. 

The result, as determined by Dr. Howard, 
is that the depth of the original pit has been 
reduced between five and six feet by the 
tremendous pressure of this accumulating 
weight, This apparently is the genesis af the 
steel-like glacier lee formed by compressing 
neévé, the sandlike snow peculiar to an ite age. 

Before they loft, geologists of our last ex- 
pedition bored auger boles fi the wall of the 
pit. These were nearly perfect circles, 
Howard found them fattenerl into ellipses, 
hut those near the top ‘of the pit <hawed the 
prestest flattening. 

Thus is epitomized the process which te 
sults in the birth of an ive ge over thousands 
of years. Snow of one winter presses down 
on the snow of the preceding winter and com- 
presses it into ice—a different type of ice 
from that which results from the quick freee 
ing of the surface of a lake of the water in a 
tain barrel, This ice in turn compresses the 
ice underneath, 

Before completing this study, Howard drove 
vertical rows of spikes into the walls of the 
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to detect submerged submarines. Lt measures 
from the sir minute variations in the inten- 
sity of the earth's magnetic Held, such as 
Would be caused by so large a muss qf metal 
as a submarine. 

As suon us the existence of the instrument 
became known to the U.S, Geological Survey, 
it was obyious that jt might prove of enormous 
value for stale geplogical explorations. 

Tt had previously been determined that this 
magnetic intensity showed considerable varia- 
tion with the major types of rock—igneous, 
sedimentary, and) metamorphic—because of 
their different magnetic properties, and with 
the contours in which they were arranged, 

Tt has been observed thut “the maznetom= 
eter slurts where radar ends.” It might be de- 
scribed as an X-ray radar, by which one can 
see under Mother Earth's skin. 


Land wmler the leveap Probed 


Surveys of more than 200,000 square miles 
in the United Stites and Alaska shower that 
the magnétometer fulfilled wll is prarise. 
Tt was of special value in locating geological 
structures which mast frequently are msso- 
cinted with petroleum deposits 

For purposes of exploration, the instrament. 
was improved se that aw automitic, continuous 
record of magtictic intensity was cotreluted 
constantly with a plane's pasition in space, to 
obtaln an uninterrupter! reeording of the geo- 
physical structure of Me country flown over 

Such an airborne magaetimeter was oper- 
ated on four fights from the Little Arner 
hose by James R. Balstey, Jr of the Geolngi- 
cul Survey staff ‘The over-all result was. to 
demonstrate that it was piossible to record in 
this way what lay under the Antarctic icecap, 

Near the eastern edge of the Ross Shell lee 
is Roosevelt Island. It is believed ty con- 
stitute the fulcrum wpon which two ice shelves, 
the Rose and Prestrud, turn to form the Bay 
of Whales a few miles to the north. But it is 
completely tee-covered to a depth of about 
S00 feet. It hardly protrudes from the rest 
of the shelf, Even its existence has heen 
dehatible. Bulstey’s magnetometer meordings 
showed unmistakably that it ts a real body 
of land, composed chiefly of granite reck. 

A somewhat smaller islend, shown on maps 
at the entrance to the Prestrud Shelf, sliighthy 
to the syutheast, was demonstrated eliher not 
to exist or to be composed of sedimentary 
rocks. The former conclusion is considered 
more probable. 

Another fight was over the Edward VIt 
Peninsula and the Rockefeller Mountains. In 
this area laborious geological studies have 
been tade on the ground, It had been de 
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termined that the mountains are compased 
lurgely of granitelike rocks. The maznetome- 
fer, rom a thougind feet above, gave pre: 
cisely the same results. 

On the other hand, the instrament showed 
that that magnificent landmark, La Gorce 
Peak. named for my old friend Dr, John Oliver 
La Goree, was composed almost entirely of 
selimentary rocks compressed! from ocean- 
bottem muds through millions of years, 

At one point the edve of the Ross Sea was 
found 20 miles east of the line designated 
on existing charts; A source of peculiar satis 
faction was the finding of considerable mag- 
netic intensity variation in the neighborhood 
of Kainan Bay. Dr_ Siple had predicted, from 
‘the nature of creyasses there, that the point 
must represent a break of some sort in the 
earth's structure—probably an island. The 
magnetic readings verified this supposition. 

The detector element of the magnetometer 
fs housed! in a streamlined, bomb-shaped case 
known as the “bird.” which is towed behind 
and beneath the plane on a cable 100 feet 
img. This is to eliminate the magnetic 
effect of the metal in the aircraft itself, ‘The 
measurements ates delicate that every pos- 
sible contaminating factor must be removed 
to make valid conclusivns 

Undoubtedly there are both vwiliuable and 
precious minerals under Antarctica’s ice. It 
is difficult to conceive of such a large part of 
the earth's surface without them, 

‘The magnetometer can at least give @ good 
indication of where to louk, Ttewnnot identify 
specific minerals, such ws gold or uranium. 
Tt cun detect, as has been demonstrated in 
the case of oil, the geophysical formations 
where they are most likely to be found. 


South Magnetic Pole a Large Oval 


Study of the earth's magnetism itself pat 
rally has a notuble part in the program of a 
polar expedition, This fie! of science was 
represented by Dr. TL, Herbert Howe and Lt 
Schoene, both of the Coast and Geodetic 


Available evidence indicates that the South 
Magnetic “Pole” must be considered a roughly 
oval region, perhaps more than 1,000 square 
miles in area, At numerous points in this oval 
a compass needle on a horlzontal axis would 
point straight downward. and these points 
winld change position from day to day, ‘The 
actual “pole might be considered as the 
mathematical center of this region, 

‘The North Magnetic Pole has shifted some 
what In the past few years. ‘The South Mag- 
netic Mole evidently hos shifted also, but we 
haven't enough data to prove it. 
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‘That strange phenomenon which De, Siple 
calls the “antithesis of darkness,” and which 
caused our aerial tragedy (page 502), consti- 
tutes one of the constant perils of the Ant- 
arctic, and must be understood before it can 
be conquered. I ix especially important for 
airplane Jandings, which require fine judg- 
ments of the elevation and contour of the 
snow surface. tis a weird white Hght ex- 
perjenced chiefly on cloudy days when a wool: 
like fleece covers most of the sky. 

‘On such days there are no shadows, Near- 
by objects, especially men dressed in white, 
vanish and reappear without warning. 

Sunburhs, although no sun Is visible, are 
likely to be severe, and the worst-burned areas 
may be the bottam of the chin and the palms 
of ungloved hands. Visibility is extremely 
bad. Elevations and depressions which ordi- 
qurily serve as landmarks are merged into an 
endless white flatness. Walking becomes a 
blind staggering because there is no way of 
judging the level of the snow surface, 


Weird White Light a Danger Source 

On such a day tractor and sledge parties 
away from base in unknown territary en pro- 
ceed very slowly, if at all, The absence of 
shadows leaves the men with no means of 
detecting the parallel windrows of arched snow 
which indicate crevasses, 

Tn the North a similar phenomenon, known 
as “Arctic white-out,"”" has caused sirplane 
accidents, 

Dr, Siple’s tentative hypothesis is that this 
“antithesis of darkness” can be explained as 
a phenomenon of nvultiple reflection of sun- 
light, Visible and short-wave invisible radia- 
tion is trapped between earth and sky, 

Ordinary sunshine striking the earth is 
\partly absorbed by the varicolored landscape 
and partly reflected back [mo space. Here 
there is only the unbroken whiteness of the 
névé., Tt is un almost perfect reflector. 

The radiation rejected by the earth cannot 
wet past this cloud screen into free space again, 
A certain amount of {t ia reflevted back against 
the snow, to be re-reflected against the clouds, 

Thus there is a constant building up. of 
trapped light, which is aclded to that received 
cach instant from the sun Itself. Light is 
coming from above, fram below, and from all 
sides where there are snow-covered slopes, 
‘The area within the Antarctic Circle is like 
a titanic hall of mirrors, 

This trapped-light hypothesis obviously is 
only a tentative attempt to explain an éerle 
Phenomenon of the polar regians. ‘The ex- 
planation remains debatable, 

Antarctica is swaddled in a warm blanket. 
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This remarkable fact was established by daily 
soundings of the upper atmosphere by radio~ 
sundes, the astounding little robot observers 
which cin be ent aloft by free balloon and 
which send back a continuous record of the 
conditions they encounter. 


Here Stratosphere Is Closer to Earth 


Over the Equator the temperature drops 
with altitude up te about 60,000 feet—the 
floor of the stratosphere there.* ‘Thenceforth 
it remains constant or may even show slight 
increases. 

Over Antarctica there is a different situation. 
‘Two thousand feet above the earth throughent 
the summer-was founda layer of atmosphere 
about 300 feet thick in which the temperature 
generally was eight to ten degrees higher than 
at the ground, One recording was 14 degrees 
higher. Such inversions of temperature are 
known clsewhere. 

Once this stratum is passed, the tempera 
ture declines steadily to about 60 below nt 
23,000 feet, In the next mile of altitude it 
inereases about five degrees. 

This means that Antarctica’s summer strato- 
spies is only about two-fifths the height of 
that over the Equator and two-thirds as high 
45 that over the United States. In winter it is 
about the same as in summer, or possilily a 
little Jower, 

Flasks were filled with South Pole wind— 
air which had moved northward ot least a 
thousand miles over the continent at an alti- 
tude of more than 6,000 feet—for chemical 
analysis at the Bureau of Standards, 

Breathing Antarctic atmosphere has a 
curiously exhilarating effect. It is ane of the 
attractions which bring men back to these 
frozen wastes on expedition after expedition. 


No Colds till New Meo Arrived 

While the winelike quality. of winds over 
the ice mountains doubtless is partly psycho- 
logical, there remains the fact that this air is 
a slightly different mixture of gases from that 
of air in middle latitudes, It contains, for ex- 
ample, less than a third as much water vapor 
a3 atmospheric samples collected at the Equa- 
tor, Further studies with respect to the 
amounts of carbon dioxide, nitrogen, oxygen, 
and argon are still being made. 

Antarctica is sterilized by millions of years 


* Sec, in the Narioxa, Guocmaiuie Manage: 
“Exploritut the Earth's Stratosphere," by Lt, John A. 
Macready, December, 1936. “Ballouniay) in the 

trate 


January, $936; aid “Scientifie Resilis af the World- 
Recon! Stratosphere Flight," May, 1036, 
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creatures cut windows through the ice with 
their teeth. 

Dr, Alton A. Lindsey, assistant biologist 
of my second expedition to the Antarctic. 
watched these seals at work. “Swinging the 
entire head from side to side,” be reported, 
“with the mouth held open at an angle of 150°, 
they cut a double groove by use of the canines 
(and perhaps incisors als)) of both jaws,” 

Tn winter these strange animals disappear, 
but they elo not desert their “blue city.” They 
apparently huddle an ledwes on the sides of 
the crevasses all the wiriter night, with tem- 
peratures as low as 70 below outside, ‘They 
supposedly have access to the ska at mst 
limes. On the snow they cin outrmce a man, 
but ordinarily show. no fear, 

The animals seem complete musters of their 
harsh environment. When fish are plentiful 
they store enormous amounts of blubber to 
sustain thent in hard times. Females, for ¢x- 
ample, eat nothing for a week after pups are 
born, but, drawing on this blubber for focwl, 
are able to give enough milk for a single pup 
to gain as much as seven pounds a day, 

There was some spect nas to whether 
the ice drift had not carried their home canyon 
among the crystal mountains tno far away to 
allow them further access to the stat. In thar 
ciise, they would be doomed ta slow death from 
starvation, 

This.can be determined only by a tater ex- 
pedition. Tt seems inyprobable, however, that 
such naturally intelligent animals, ih- 
stinets hiuilt on countless generations of ex- 
perience with ioe, would have allowed them- 
selves to) he trapped in such a fashion. “The 
“blag city,” Hl is most likely, remains thoir 
home and not their prison, 


Two Geographic Ghosts Are Laid 

On the edge of the Antarctic sonic depth 
findings confirmed the nonexixtepoe of two 
centurs-old phantom lands, in the pusitions 
previousty reperted for them. 

First were the “Nimrod Islands,” at intitude 
36,30 south and longitude 153.30 west, They 
first were reported by Capt. Henry Eilbeck in 
the Minrod in 1828 after his ship had been 
blown off course during a passage around Cape 
Hors, He described high mountain peaks, 
hosts of birds, and fields of marine vegetation 
im the water. 

On our expedition the ships Vancey and 
Merrick made radar soundings over a 20-niile 
radius around the reporter pwsitian, They 
found only ocean ahout twa miles deep. 

"The second ghost laid was “Swain’s [skind," 
in latitude 59.30 south ane longitude 100 
west, 
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Tt apparently was the ive-born hallucination 
of the Nantucket whaler Jonathan Swain whe 
in 1809-reconded the position of a large land 
surrounded for euiles by fields of red water due 
to the presence of minote crustaceans knowit 
as “krill,” whieh concentrate In colonies of 
countless trillions. ‘They usually indieste that 
land is somewhere in the vicinity. 

Here also the expedition’s depth findings 
showed only water two miles deep. 

Both Filbeck and Swain may have seen 
exceptionally large icebergs drifting slowly 
northward, eventunlly to disintegrate in the 
warmer waters of the Pacific. 

Sometimes these are enormous. Tn Januiry, 
1927, for cxample, the Norwegian whaler 
Odd 7 passed a tabular leeberg the area of 
which was estimated at 10,000 square miles, 
or approximately the size of Maryland, 

Another explanation is that buth ship cap- 
tains were victims of mirages, They pre- 
sumably were too far north to have observed 
much horizon “blink,” the magnified reflection 
of ice formations against, the in whose 
fantastic comhgurativns anybody 
see anything, from the skyling of 
Qity to an island in the mid-I; 
with fronded palms, 

Certainly there was bo suggestion of charla- 
tanism about the “discoveries.” They wete 
reported, merely as matters af routine before 
the day wher scientific methods of observation 
were well established, 


Jé-ton Tructors Make Six-day Journey 


A six-day land journey inte the Rockefeller 
Mountains and retum, a total of 280 miles, 
with two 16400 amphibian tractors was one 
of the most important experiments, a8 regards 
future exploration in polar regions, conducted 
Thy the experlition. 

‘The party was led by Capt. Vernon D. Boyd 
‘of the U Marine Corps, a veteran of Ant- 
arctic Hom (pages 481, 459). 

The immediate objective was to establish a 
gasoline cache and weather station for the 
plunes, but of significance also was the test of 
the possibility of using specially equipped 
heavy tracked wehicles for long overland jour- 
neys, such os a conctivable march from the 
Bay of Whales to the South Pale, 

Such a. journey would be beset by many 
Unpredictable complications, Transportation 
has been the nemesis of south polar expecti- 
tions in the past, with dog teams generally 
recoynized as the most relinble means for long 
incursions into the interior. But this is the 
gasoline wee Sooner or later same explorer 
will motor overland to the Pole, 

‘(Our previous expeditions have experimented 
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Tons of Ice Break from the Ress Tee Barrier Almost at the Photographers’ Feet 
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with motorized) transport acress the endless 
wastes of thinly crusted and sandlike niyé 
with indifferent success, but each failure where 
We recognize our mistnkes can be regarded as 
a step forward. 

Our heavy tractors exerted a pressure of 
dbout 1252 pounds per square imch, or more 
than three times the maximum. permissible. 
‘The two carried seven men and their gear—a 
low of nearly 3,000 puunds—on the Rocke- 
feller Mountains trek, 

Gasoline, food, and equipment sufficient for 
three months in case the party became ma- 
rooaed were carried on heavy sleds, Twoowere 
dragged behind each tractor. 

The vehicles averaged-seven miles an hour, 
mOVinyt steadily » quarter of amile apart. The 
party triveled almost directly eastward oyer 
the ice of the Ross Shelf, 

Tt was a region beset with death traps for 
heavy vehicles. These were wide creyassed 


jand emphasize the tuager of coming so close to the harrier'’s fave, here about 80 
ami broken ire of tht Bay of Whales. 
fo beat a quick retreat as he peers over the brink. The dark urea at upper left indicates a Swater 


O. F, Bowe, Chirt Photngrupber's Mate, is 


areas where the great chasms in the ke were 
concealed by thin snow bridges. 

Problems of visibility and navigation were 
important from the first, The sky was over- 
cast tearly all the time. ‘This resulted in a 
condition of shadowless low visibility in which 
it was impossible to detect the parallel ridges 
in the snow which indicate crevasses. 

Nevertheless, only once did a tractor bréak 
through a snow bridge und then, fortunately, 
after it had straddled the chaem, 


Mirages Paint Horizon with Ilusion 


Throughout the six davs the sun was visible 
for only three hours; so Captain Boyd had 
to navigate entirely with the magnetic com- 
poss, which is highly unreliable in the Ant- 
arctic, The experience must be given due con- 
sideration in plans for any future tractor 
Incursion deep into the continent, Boyd rec- 
ommends some sort of gyrocumpuss. 
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Seott's Camp Perfectly Preserved 


Antarcticn isan = land where nothing 
exeept the physinlugical system, grows old, 
This hardly could be better fustrated than 
by the camp of Scott's }901-04 expedition on 
Ross Island, at MeMurdo Sound, where Ad- 

“rogen hinded late in hroocy from 
© Burton fsland to survey the 
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For the First Time in History, Men Land on # Lake in Antarctica 
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‘This expedition was-so large that 1 have 
had difficulty in condensing i1s story imtoo 
magazine article—even one as long as this. 
Thus there were many outstanding men anc 
officers to whom it has been impossible to 
give the credit they so richly deserwe. This 
has disturbed] me, even though I realize that 
it would require several volumes to describe 
adequately 4” 4,000-nan expedition, How- 
ever, since T have covered the expedition by 
groups, I should be remiss not to mention 
two: the veterans of our former expeditions 
and the representatives of the press and radio, 


1] Correspondents, 12 Antarctic Veterans. 

There were nine members of the press and 
two radio commentators. The three great 
press mssocintions, several large newspapers, 
and the major broadcasting systems were 
represented). 

1 wus not user! to so many reporters. On 
each of my other expeditions T had had only 
one, and he carried on also as a member of 
the expedition. So T wondered how it was 
going to work out with 11 of then, 

T soon found out, By the time we got set- 
tled at Little America T had seen enough of 
the men af the press to know that T could look 
upon them as true and loyal members of the 
expedition. They were thoughtful and con- 
siderate, and as square a group of men as T 
hid ever In all my long career come in contact 
with in any walk of life, 

t Litthe America [ lost all desire vo censor 
ything the correspondents wrote. ‘Their 
judgment and craftsmanship were such that T 
didn't even cheek their stories for accuracy. 

‘These 11 correspondents renewed my faith 
in our free press, and Tam human enough to 
‘be very grateful to them, 

‘Qur personnel included 12 veterans of for- 
mer expeditions. Since this was a naval ex- 
pedition, it was not practicable to take more, 

‘They supplied to the expedition such tech- 
nical knowledge of Antarctica as the Navy 
lacked, Officially, their contribution was In- 
estimable, and, personally, it was a joy to 
have them with us. They were all at Little 
America but Admiral Cruzen, who was taking 
the ships north, and Jack Perkins, biologist, 
who had broken his leg. 

‘We used to meet at least once a day in what 
we called the veterans’ tent. Of course we 
knew a Tot about each other, and the raazing 
that went on there [ am certain was a world’s 
record, 

They were all tried and true men or you 
may be sure they would not have been along. 
Many of them have been mentioned elsewhere 
in, this article. 
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They were, in addition to Cruzen, Siple, 
and Perkins: Waite, Boyd, Dustin, MeCoy, 
Lt, CC, Shirley, USN,, Richardson, A. J. 1. 
Morency, chief warrant officer, US Army, 
Capt. M. W. Weiner, US Army, and R, R 
Johnson, chief boatswain’s mate. 

We evacuated Little America on February 
25, 1947, and the ships of all three groups lett 
Antarctic waters early in March. The polar 
winter bad started, making highly perilous and 
impractical any further air exploration. 

"The expedition had been on the whole highly 
successful. 

The retums from an expedition sufficient 
to have fnanced the war for only a few mo- 
ments had brought a notable advance in man’s 
knowledge of the planet on which he lives, 1 
contribution for all time te come. 

Still, much of the continent remains. un- 
known, There are many secrets behind the 
glittering Ice ramparts and the painted white 
curtains of fog and gale-tossed snow. The 
final conquest of Antarctica remains perhaps 
for another generation of explorers. 

What value has Antarctica to repay such 
effort and expense as was involved in this ex- 
pedition? This so frequently is asked that 
it deserves o frank answer. 

At the outset, it may be stated that, in 
terms of any financial return now or in the 
immediate future, it has no value whatsoever. 
Perhaps this will be # sufficient and. conclusive 
reply to many of the questioners. 

me day. it is quite possible, somebody will 
make money out af the bottom of the world. 
We know, for example, that there are huge 
reserves of coal there. The black mountains 
are full of it. It és impocsible at the present 
stage of exploration even to make a wild guess 
as to the extent of these deposits. 

But any minity: operatiins, especially when 
we consider the difficulties of transport, would 
be fantastically impractical at this time 
There may come a day, however, when the 
world will need this coal. 

Almost certainly of) will be found under the 
ice, It is impossible to imagine a large con- 
linent without yast mineral wealth of many 
Kinds buried in its rocks. 


The Antarctic a Proving Ground 

For the Navy's own purposes, much was 
learned about stial navigation and ship 
operations In polar regions. 

On this expedition the Navy equipment and 
personnel were subjected to the worst possible 
conditions, We operated deliberately late in 
the Antarctic season. It was an excellent op- 
portunity to meet and learn how to overcome 
many situations which certainly will be en- 
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The Society’s New Map of the Caribbean Area 


edge acquired by American airmen 

on wartime flights over the Caribbean 
area has enabled the National Geographic So- 
ciety to map this important region in far more 
detail than ever before. "The result is the 
10-color map, “Countries of the Caribbean,” 
which accompanies this issue of the NATIONAL 
(Ciograraic Magazesr* 

Just 455 years ago this month, Christopher 
Columbus made his first discoveries here, 
groping among the islands off the slender waist- 
line of the Western Hemisphere and thinking 
he was off the coast of Asia. 

Since that time, many explorers, geogri- 
phers, navigators, buccaneers, treasure hunters, 
and fishecmen—even hurricanes and volcanic 
eruptions—have altered the geographic pic- 
ture. But it temiined for the modern norial 
camera lo give new qlistineiness and wecuracy 
10 ¢nastlines, river courses, and mountains 
almost everywhere south of the Rio Grande. 

The Cartographic Section of the National 
Geographic Society worked six months to 
epitomize the four-and-a-ball-century accumu- 
lation of facts on this 41-by-25-inch map for 
The Society's 1,600,000 members, 


Insets Show U. 8, Possessions, Bases 


Extending from Mexico’s Tijwana to the 
mouths of the Orinoco in Venezuela, the new 
map area includes a slice pf the squthern 
United States us well us all of Mexico, Central 
America, and the West Indies—a winter vaca- 
tion Jand of tropical greenery, deep-llue water, 
and glistening coral satd_ 

Of its 6,934 place names, few would be 
recognizable to Columbus, One would be San 
Salvador (Watling Island), in the Bahamas, 
where the discoverer and his men first landed 
in the New World, bearing the Acimiral’s 
Green Cross banner and the oval standard 
of Spain. Kneeling upon the shore, they gave 
thinks to God “and kissed the ground with 
tears of joy, for the great mercy received.’ 

Where Columbus found only a few Indians 
and cruised along virgin verdant consts, today 
are populous republics with millions of peaple 
—and not # single possession of Spain. 

AS a master muriner hended for the Orient, 
‘he would doubtless be most interested in the 


Co increasil geographic knowl 


Panama Canal, “dividing the land and uniting. 


the world.” The Canal Zone inset on this 
map shows the projected third lock system 
intended to accommodate larger ships and 
make the vital artery less vulnerable to attack. 

This large-scale inset is one of eleven which 
highlight areas of ‘ial interest. In. one 
corner appear the Caribbean possessions of 


the United Stites—Puerta Rico, the Virgin 
Islands (two insets), and the Canal Zone. 
Tn another are insets of islands on which the 
United States has milituury bases—Cuba anid 
the six iskends on which the British granted 
us bases in 1940 in exchange for badly needed 
destroyers: Trinidad, Jumaica, Exuma, St, 
Lucia, Antigua, and Bermuds, 

fn the patrol which met the challenge of 
Axis submarine warlare, every scare mile of 
the “American Mediterranean” was combed 
by air and sea again and again, 

Most of the land area is now covered by 
United States Army Air Forces trimetrogen 
photographic surveys made in cooperation 
with the local governmients. Results of these 
and of many new ground and sea surveys are 
incorporated in, The Society's map, 

Pilots will note much new information eon- 
cerning altitarles of mountains. For example, 
two elevations af $,202 and 10,301 feet are 
shown in the Dominican Republic, where ear- 
lier Caribbean maps show 3,545 feet as the 
highest definite peak. 

Tn western Venezuela ore peaks of 15,321 
end 16,427 feet. Older maps show 13,864 
feet as the maximum height of the Cordillera 
de Mérida. 

A unique mountain is Mexico's amazing 
Paricutin, the young valcano which has sprung 
from a cornfield on a 7,500-foot pliteau in 
the State of Michoacin to a height af 9,000 
feet above sea level and is-still growing. 

The map incorporates new census material 
from Mexico, Cuba, Jamaica, and the Ha- 
hama Islands. All four haye inereased sharply 
in population; Mexico, 1930—16,552,722; 
. 741; increase, 17,7 percent. 
1931—3,962,344; 1943—4,778,583: 
increase, 20,6 percent, Jamaica, 1021 —858.- 
118; 1943—-1,237,063; increase, 44.2 percent. 
Bahamas, 1931—39,808; 1943—68,846; in- 
crease, 15.1 percent. 

A new boundary, agreed upon. after nearly 
50 years of arbitration, divides Costa Ricn 
from Panama, The treaty was concluded on 
May 1, 1941, and President Roosevelt sent 
both governments a message lauding the settle- 


© Members may obtain additional coples of the now 
map, “Countries of the Caribbean, Including Mexico, 
Céntral Ametita, and the West Indies" (and of all 
stindard maps poblished by The Society), by writing 
to the National Geagraphic Society, Washington 6, 
D.C. Prices, in United States and Possessions, £0g 
cach, on paper; $1 on linen; Index, 23¢. Outside 
United States and Popsessions, 75¢ en paper; $1.2 
on Hnen; Index SO¢. All remittances payable in U.S. 
funds. Postigte porepalil, 

See “Parioutin, the Cornfield that Grow a Vol- 
ano,” by James AL Green, Natioxar Gxodearne 
Macaewvn, February, 1944, 
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ment. The new boundary was actually de 
murcated on September 15, 1044, 

For the fst time scenrate boundaries of 
the Senatorial Districts in Puerto Rico are 
marked. This boundary delineation |s lhased 
on the work of a Puerto Rico planning com- 
mission using 4 map pletel by the U.S, 
Geslogiea! Survey in 1943. 


Projection Tuned ti Air Age 


For this map your Editor and The Society's 
cartogriphers chose the Trottsverse Mercator 
projection. 

The prdinary Mercator projection may be 
sidered as developer mathematically pom 
cylinder tinyent to. the spherical earth 
around the Equator, Wor some 13 degrees 
en each side af the Equator, such a eylinder 
closely approxinates the actual surface of the 
sphere, so thot the scale chnnge or stretch is 
at a miniinimn, 

dn using this projection jn transverse, or 
oblique, form, ¢ is done on the new National 
Geographic map, we may aansider the eviinder 
as tilted on the sphere so that its line of 
ftangeney is no longer the Fqiator but some 
other great circle of the cartographer's choice.* 

In this map the great circle which forms 
the axis of the projection has its vertex at 20 
north Intitude and 87 west longitude. From 
there it rims in a straight line across the map, 
passing just north of Mexico City and San 
Juan, Puerto Rice, 

Like the Equatar in the conventional Mer- 
ator projection, this i the line of zeny devia- 
tion im scale. Since all parts of the may tie 
within 15 degrees of this line, the scale virrin- 
tion is slivht, reaching a maximum of 344 
percent along the top and bottom borders of 
the map, “Through the whole central ures the 
scale chenge is negligible, 

The Nationa Grocrarmie Manarrse in 
fondered in the use of the ‘Transverse 
or for mapping a long airplane flight, 
and today the projection is widely used for 
great-circle Hirht strip maps, Tt is ackmivalalyr 
suited for general maps of certain areas and 
wos used for The Society's Southeast Asia 
tap (October, 1944). 

Important to the navigator at sex of in the 
air is the fact that, in addition to redycing 
the stule variition to 1 minimum, this projec: 
tion maintains strict comformality: that is, in 
doy small area of the map the scale is the 
same in all directiotis and evety place is in 
its true direction from every other pluce. 

Roads, railways. und commercial airports 
fre shown throughout the area, The entire 
Inter-American Highway, as the Mexican- 
Central American section of the Pan American 
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Highway {s called, is indicated hy an emphu- 
size] red Tine, with uncompleted sections 
dashed. 

There re now only tio impassable stretches 
between Luredo, Texas, and the Cunal Zone. 
Qne of these begins at ‘Trinitaria, in south- 
eastera Mexico, where a 150-mile section run- 
hing into Guatemala is now under eonstrac- 
tion, ‘The other impassable stretch of 120 
miles tits in Costu Rica and Panuna, 

From the Cunal Zone eastward there is no 
road beyond Chepo. ‘The section through the 
Darien Peninsula has not been traverse) or 
surveyed. Froim the Cini! Zone the motorist 
must ferry scross to Barranquilla: or Buena- 
ventura, Colombia, or La Guaira, Venezuela, 

AN of the Central American countries are 
carrying on highwny construction projects, 
but rigged mountains and steaming jungle 
make roads hare to build and defend against 
encroaching Nature, 


Ninety International Airports Now 


Air trinsport in this region has increased 
remarkably. In 1039 there were about 50 
Sirperts in the Caribbean area with scheduled 
international service, Now this number has 
fttown te 90. 

Also, a number of focal air services have 
been established in the area. Manes now 
howl horses, cattle, Intbs, chickens, and many 
Other creatures, fmm fish to chinchillas, In- 
dustrial eqiiipment is flown to hitherto in- 
sceessible areas and products are shipped out 
hy plane. Frog legs from Cuba and many 

erishuble tropical delicactes now are flown to 
Tnited States markets, 

One cargo of specially processed coke was 
flown fram New Jers Cuba so big sugar 
mills could keep going in a fuel emergency. 

The war caused a tremendous hom in 
LatineAmerican production of minerals and 
such products os rubber, aback {Manila 
hemp), quinine, rotenone, tung oil, palm oils, 
cork, and kapok, urdinarily obtained from 
distant parts of the earth. 

Tf the war tore much of the rest of the 
world to pieces, it emphasized the interde- 
pendence of the Ameritan repulilics; ane! that 
dependence ypon one another comes to a 
focus in this area, which encompasses the 
Caribbean highway between the Americas and 
the approaches to the Panama Canal. 


* For an illustrated description of this projection, 
seo The Rownd Karth on lip Paper, by Wellnuin 
Chiimberlin, National (eouraphie Sackely eartoy. 
rapher, Copies of this work. an intraduethin to map 
proj ns, are obtainatle from the Secretary, Na- 
tinnal Ceepraphie Sneiety, Washington 4 DOC. at 
S0¢ cach in the United States and Hossessione; ebse- 
where 60g, Postage is prepaid 


Guatemala Revisited 


By Lois 


VEN yearsage T went to Guatemala 
Ee make Foinieraps for the Nation aL 

Geockarite Macazinn. At that time, 
sauteed for making color pigtures was cum- 
bersome; we used biz glass plates and a (ripod 
camera. Exposures were slaw; subjects) hail 
to “hold it’! for one-tenth to one-half second, 
Nothing that moved very fist could be photo 
graphed. 

Recently T went hack. This time T gould 
make color pictures in split fractlons of a 
second, catching the fleeting -emile or frown, 
and record the bustling life of crowded mur- 
ket places, Plates in the following pages show 
some of the photographs I made. 

Guatemala begins at the Mexican bogder 
with a vast Jungle aren, where chicle tapers 
slash forest giants, hut most of the Republic's 
people live in the Altes, or Highlands, in the 
shadow, of sleeping walcanves. 


Nighlaods Litthe Changed; Capital Maddern 
‘The Highlands of Guatemala have changed 
Vette in four Isunidfed years, but 1 fownd that 
the capital, Guatemala City, hod expanded 
since my 1936 visit. Virtually surrounded by 
deep tuvines, the city has stretehed suburban 
tentacles out between the fissures, Old trough- 
shaper] coliblect eer have given way lo as 
lwndid new buildings, 
Raat ‘ational Palace (pages 
$40, $59), rise from oolonkil foundations 

Sixth Avenue is the Filth Aventie of Guate- 
mala City, Here a race that was old when 
Cortés came to the New World presses its 
brown nose flat against plate-glus nclows 
displaying products of the machine age, 
Brightly dresed Indians carrying hvuds of 
wood ar vetetubles trot unnoticed smenye 
smartly dressed Guatemaltecos, 

»Though purr-bloeded Indians form more 
than half the population of the Republic, 
Guatemala City is the most metropolitan capi 
tal between Mexico and the South American 
mainkinil. High in a walley newrly 3,000 feet 
above sea level, the sprtless city has a spring- 
like climate the year round, 

Aromatic highland coffee forms the. coun- 
try’s chief export, while ameng Indian small 
farmers corn remains a staple subsistence 
crop. Certain scholars think (hat the New 
World's pre-Columbian agriculture, which was 
based on corn, may have been born in Guate- 
mala, for here grows teasiafe, a wild grass 
allied to mutize. 

Realizing the importance of agriculture and 
animal lusbandry to Guatemala, the United 


32. 


Marpex 


States sent as its Ambassador to the Republic 
win J. Kyle, former Dean of the School of 
jeulture of the Agricultural and Mechanical 
College of Texas, 

Mr. Kyle has arranged visits between agri- 
cultural experts of both countries. Students 
cone from Guaternala to the United States 
on Scholarships to study farming and cattle 
breeding. 


“Youlre My Half a Life™ 

Tn writing of Latin America, 1 have tried 
to record sume of the graphic plirmses ane 
turns-of speech in cach country, 1 found 
Giuatemal no less imaginative in the use of 
metaphor than its neighbors. 

For example, if your Guatemalin girl friewd 
says you are “hall a life, she is complimer 
ing you, not ridiculing your Jack of vital 

A Guatemalan monologue might gu like this: 

“Miguel over there is a long one, but as he 
has a Jot of neck, he never puts himself in a 
shirt eleven saris Jong. At lunch today he 
was with 80,000 devils because the chicken 
we ate defended itself so well. But that wool 
is for the tiger now, though bis cronies still 
think be is hull a life. 

This means: “Miguel over there is a sharp 
customer, Lut as he has. a lot of pull, he man- 
ages to keep out of tight spots At lunch 
today he was furious, because the chicken we 
ite was so tough. But that rascal is all 
washed ap now, Uhough his crowies still think 
he is wonderful.” 

José Milla, an author of the last contury 
whe lived iin La Antigua, created the character 
of Juan Chapin, Guatemala's commen man, 
and threngh hin explaiis many of the colle 
quintisms of the language, -Millo cls» wrote 
historical novels of colonial times, and Guate- 
malins revere him as the official recorder of 
national tradition and history. 

When Guatemald was dhe saat af gover 
ment of ull of Spain's Central American prow 
inces, the old capital, now called La Antigua, 
became a rich, cultured center of the church, 
arts. and letters, Twice destroyed by earth- 
quake and flood, the “Very Noble anc) Very 
Loyal City of St, James of the Gentlemen of 
Guatemala” was demolished for a third time 
hy earthquake in 1773, Three years later the 
capital moved to its present site, 

Higher and colder than the new city, La 
Antigua hason savor that is hard to put on 
paper (pages 531, 549, 550), 

People still live serenely in the old town 
that half sleeps in the right sunshine of the 
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Nicaragua, with his stiffened trousers and Res 
thick with the drippings of countless chic 
bleedings. 

Rirst, he lifted a. splinser of bark near the 
mse of the tree; under this he inserted a can- 
yas hag. From the bag be hacked with his 
nuchete a series of cuts up bo the first branches 
high overheat (page 347). 

“Walike rubber trees, which may be tapped 
regularly,” stid Buster, “sipotes shoul be 
lipped only overty four or five years That's 
why cutters have to wander far afield from a 
base camp to look for wore trees, since suprotes 
never grow in uw solid stand. A cutter can 
tap six to eight trees a day, 

“But.” Buster smiled, “he won't run out oF 
muterial, as there are about 30 million trees 
in Petén, Approximately three-quarters of 
these have already been tapped ot ane tine 
or anather,” 

Dense red sapote wood was used by the olf 
Mayas in building, In VYuewtan 0 howe seen 
Sapote lintels a thousand, years old still saundly 
supperting their burdens of stume, But today 
the Guatermakin Government fine anyone who 
cuts down a sipnte tree $30, “They are worth 
much more standing, 

Chiclurms boil chiche 
iron pots— the kind 
missionaries In—ther pour the bot liquiel into 
molds. Hardened blicks go by air to Guate- 
hiala City orto Puerto Barrios. (uitemali’s 
export of chicle his been worth from twe 
to three miflion dollars annually in recent 


big three-lepged 
15 in Fartoens boil 


years, 
If yoil fy from Metén down to Muerto Bar 
ring, on the bean, wou may rasseover an 


other Jowkind take: Laahal) close to the port 
of Livingston, 

Travelers making the circuit from Colin to 
the coust.go hy auto toad through places with 
names like bird sounds In the night: Tamahi 
and Tucurd, then by rad and rail to Pangds, 
on the Polochic River, From bere a launch 
will take you to Like Teubal, 


A Hunt for Manarees 

Twas ctirious tosee if manatees (richer sme 
munidtus) still existed in the lake. Ar Anwri- 
can colonel in Guatemala City had told me 
how, years before, he had seen: sea cows sitting 
in the xhillows of the luke and munching 
wees; fie Hillbillies gnawing turnips, 

Mamitees are big herbivorous mammals 
with a snout Hattened at the end and a round 
spatulate tail, 

Supposidiy: the sea cow gave rise to the 
mermitid legend in the days of sailing ships. 
One may wonder how anything so ugh (page 
346) could pucs fora woman. After a sailing 
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wovage lasting many months, an old-time 
suilor might not have heen too eritieal, par- 
ticularly of animwls whose females sit upright 
and nurse their calves by holding thenvagainat 
their breast with one tipper, in a curiously 
human fashion, 

At El Estor on the northern shore of the 
luke I asked) for a manatee hunter. A littl: 
man stepped forward “My name is Tren 
quiling Garcia,” he said. The name seems to 
go with hunters of water animals; in El Salva- 
dor another Tranquilino had shown me how 
to capture faur-eved fish.~ 

“Tain the last of the manatee hunters," sald 
Tranquiline, “In my youth T used to go out 
with my grandfather, father, and brothers, 
but now Tam alone." 

Tranguilino puted on a bulldog pipe 
Waving an arm, he said: “The beasts live 
across the lake. They feed on grass on the 
lake bottom, but have to come isfy regularly 
for air, TN go ahend iv one canoe; you fal 
low, with the cameras in another’ 

Across the lake we disembarked at a village 
that louked like something in the South Seas. 
Before straw huts on the beach sat women 
from 12 to 60, cracking nuts of the coyol palm 
(Aerocomia), frony the kernel of which oll 
would be extracted. 

The women wore only a blue wrap-aroune 
skirt and a necklace of ted beads. With 
brown breasts rising and falling to the chythen 
of the pounding, they nodded their heads ant! 
told us, “Plenty manatee in the lay." 

Taking his seat in a dugout carioe barely 
lrg enough for one man, Tranquilino wrapped 
his arm about a paddle, clamped his pipe be 
tween his teeth, and gtided owt aver the smooth 
water, We followed in a larger dugout. 


Harpooning o Sea Gow 

Pudding silently over the 15-foot-deep 
elassy water, Tranquilino suddenty held up 
his hand. ‘Feo yards ahead the shiny ekin of 
the surface broke to the roll of o glistening 
eray-brown back; then « flat, round tail lipped 
up and d pent Actoss the Willer came 
a sighing “ah chuil” of exhaled breath, 

Silently (the slightest sound frightens » 
den cow) Tranqtiling changer] direction, He 
seemed to know where the animal would sur- 
face next, When it breached again, this time 
¢lose to the buat. Tranemiling was reary. 
Without relinquishing bis grip on the pipe, he 
lifted and hurled the harpoon with one move: 
ment. It struck home, and the sta cow sounded 
with e resounding whack of its broad tail, 

*Sw “Cofiee Ie Kine tay El Salvador” by tuis 
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@ Byrd Cloth, the first lightweight fabric inthe 
United States to combine wind-resiatuney and 
Witer-eepelleney, bas proven a sensational 
suecess on Admiral Byrd's Anturetic Expedi- 
tions. Take « tip from the Adwniral and demand 
Byed Cloth for the finest ineports and rainwear 
Ask your deuler for garments carrying the 
Byrd Cloth Labeit 


‘THE REEVES FARSIC GROUP (MCLUDES® feswen Asmry Twill 
Reeveding Gabardine + Glemgartie Po) 
Byrd Cloth + Pema King Broadcloth + Marion ‘at ben 

1 Herringbone « Mountain Cloth « Wastes Twill pete bial pha dealer broadest) the 

ee W. HARRIS THURSTON, IMC., pie! 

\_) 39 Thomas $1, Now York 7, N.Y. 
A DIVISION OF 


REEVES BROTHERS, Inc. 


54 Worth Street, New York 13, N.Y. | 


AEE BOOKLET! 
Dine ETECA CHO, HLL. Dh 


Had your health ’ 
hacked lately? 


A, Fteatth is soto thant an nhsonce of disease. A’medical exc- 
amination permite your physician to determine whether you 
ie heulthy v= you can be, and should be, live and work at 
your best. OF if you ara below par, the doctor can often enteh 
trouble. atone a: Beankinwes evant) MSL gsople 

Ail, 


and corre 
should have auch examinations once # yeur. In certai 
and for people over 65, more frequent checkups may be desirable, 


A Diseoses such me hii 
Hart ailments, and diate 


-smuay develop without any warhing 
symptoms, But they can be ed by your physician, helped, 
whon neceasnry, by blood tes fluoroscepe, 
trocardiograph, or other diagnostic aida, Annual examina- 
tions will usually Lead to the discon y of “fifth column" diseas 
dn their earl , when modern medical science can do mi: 
to control or cure Uber, 


Jota: 


Q. What about your daily living habits? 


A, As portcof your physical examination, the phy 
probubly check your daily living habits, He may 
amount aad kinds of food you eat, whether you are getting 
sufficiont rest and exercise, or how you tse your leisure time, 
Knowing your daily habits may enable him to jqide you 10 
better mental and physical b whi bis iimebrucitionss 
you may Lely assure yourself o longer, happier life. 


vaician will 
pout the: 


To help you protect your health by ob- Metropolitan Life 


serving sensible habits and simple pre- | c 
cautions, Metropoliton het prepared a nsurance Company 


( MUTUAL COMPANE rr] 


loaflot on selecting feeds and one of 
general health habits as reloted to age. 
Write for free leaflets. 107=N. 


TO VETERANS —IF YOU HAVE NATIONAL SERVICE LIFE INSURANCE—KEEP ITI 


Miwict Magic ell... wondrously woven ii natural color tone 


by this magnificent FM-AM radi 


onograph 


“GENERAL ELECTRIC >) 


RACIO-PHONOGRAPHS 


CONTINUOUS QUALITY 
IS QUALITY YOU TRUST 


“ 
gaye ib 


Kids party indoors...or ouldoor color 
and aclion...some day youll “save it all” 
—in Ciné-Kodak movies 


Wosprnrnr to 


action diary..." remen! 


conf chrtdalla + brilliant 


Korlavke 
vivid hermil. 


Courasy, Rocunera 4, N.Y. 


As autumn ends elsewhere, 
outdoor enjoyment really ; 
begins . 

in 


VALLEY 
OF THE SUN: 


sunshine 


Either way 
right or lef 
Favorite fi pen 
because it has no nib ta | 


10, 4 wider 
xurigus inns 
dre Opening ac this dics in any dinectio 
ro courts and trailer . iy hand or writi 
0 free information 


season), hocels 


arks. Write 


arial Siversture 
iewing your Ariaona 
Hen, nerd 384 to the 
Valley of 
The Sun Club 


PHOENIX, ARIZONA 


the price is 


only °2 


RADIANT MANUFACTURING CORPORATION 


1283 $. TALMAN AVENUE, CHICAGO @, ILLINOIS 


Jes magic spell af muste draws a curtain 
between the cares of the day and the pleasures 
and relaxations ef cening. How completely 


your BALDWIN captures and contains that 


mooi! Chosen by the world's great masters 
as the tustrament of their arty 
BALDWIN ts truly TODAYS 
GREAT PIANO. Your dealer 


is now displaying tle latest 


madels of the new Baldwin 


THE WALNWIN P 60,, DINCENN ANT 2, Onto 


WARD PIANOS * THE DALDWIX ELECTRONIC ONTAN 


BALDWIN, AGROMONEG, HAMELTON AND ht 


“We'll Be Thankful Later 
That We Decided Now” 


ROCK ¢ AGES —_/@R) 


HARRE GRANITE FAMILY MONUMENTS 
Shp AGES. 


BEAUTIFUL 
Raised-Letter 
STATIONERY 


NIU OF PUBLISHING 
MERRIAM-WEBSTERS 


1847 * 


wh tesa Wild aan ent 
ities 


NOTARY, CORPORATE ano 
LODGE SEALS, $4.25 UP 
m3 ® r 


ROOVERS. wosrew m. corsen, pres, 


raze Sereet, lirmokipm 15; 5 ¥ 


Homie LIFT 


THE AUTOMATIC ELECTRIC en, 
RESIDENCE ELEVATOR 
Operatnr from Liyht C. 


Pending ae bind 
Gm C MEBMIANE Ce 


and accidents 
the world with woe. 


eal 


Prophecy 1641 


Prophecy 1641-Fact 1947 


The London of 1641 may have read with amuse- 
ment this prophecy offribvied to a cartain Mother 
Shipton, Yet its truth is o tragic fact today. 


In 1946 automobiles killed 33,500 Americans, 
In 1947 careless driving continues on our streets. 
ond highways. 


The following common sense road rules,” which 
Lumbermens first published in 1926, have stood 
the test of time—have proved that “Accidents 
Are Preventable." Follow them—they will save 
lives, perhops yours. 

1. Follow the line of taffics den't bea “Wolfie 


2. Keep your position om hill or curve. If you want 
Yo pass a car, do it on the level straightaway. 


3. Let eppreaching cor go by bofers pasting car 
head. 


Lumbermens. 


iy Le wf Minnis 


Dpreting la Mow Fork Stabe a (American) Leertee mars 


4. Slow down fer the cor that wants 10 pass you, 


§. When yeu have te stop, pull entirely off the 
povument. 


é. Be watchful for children, 
7. Stop fer a sanding echool bur 


&. Wait for the signal to "ga," den't “jump” the 
Bghts, 


9. “Step, Look & Listen” af raitroad crossings. 
“Ht you drink, don't drive) if you drive, don't drink" 


For satety on the highways, for safety in imurance—Look te 
Lumberment! Automobile, Beller, Compensation Group, Lin 
\biMty, Howsital Inurasce ood Band, throwgh local opents, 
nation-wide and in Canad, 


“Reprinted from Lumbermens booklet, “Accidents Are Pra- 
‘ventoble,” contoining common sense road rulex ilvstrated 
with 60 full calor photographs. Individual copies avaiable 
on requent. Write Dept. PR. 4, 


CUUTMAE GAULT MEANY 


f 
baud fe 
In Sandytan shade, dreied-vp 
wlth nyimeg brown cowhide, 
Ona of the offroctive new mod- 
A QUALITY 


ly now ot Whaary dealers. 
WEAR, INC, RACINE WIS. 


ag \Nd PROJECTOR 


SPECIFICALLY DESIGNED FOR = | 
MOVIES IN YOUR HOME 


Fhe wou NACTOR 
"LITEWEIGHT" 


Lomi sound 
motion picture SINGLE UNIT CASE 
projector COMPACT 


SIMPLE TO OPEWATE 
ECONOMICALLY PRICED. 


Youn ows 
of tik 


| Maznolia-ituded Taek pen sig 
y INVIGORATING BATHS... 
OUTDOOR FUN! 


—with the 
le to eet up 


Hor ar black and 
inquire about 
raunph 60°. Write 


white. 
famous V 
for booker an the new “L 
filin sources, or see your local Vic 


, VICTOR 


ANIMATOGRAPH CORPORATION 
4 Orne OF cu GT OMRFORATION 


A, Ne eset bree 


FREE € 


TEAR OFF A MALL 


i hy 
Movie wauirt® 


This is the [ \ fi 


and SHORT of Greyhound Travel! 


The BIG MAN and the uttircine are pictured here to remind you that 
Greyhound offers just us ateractive seryice on sbort trips as on long ones. 
Greyhound has gained World fame for carrying millions of passengers, in 
cushioned comfort, to all of the 48 Stes, up into Canada and down to 
Mexico, But it also offers frequent local service in nearly all parts of America 
+... Convenient trips to nearby towns—to schools, factories and farm 
communicies—hundreds of which have no other public transportation. 


SHORT trips by Greyhound start of such frequent 
schedules that passengers save hours of precious 
time. Thore is no diving strain—oo bother of parking 
Of storing your car at destination. Buses used an local 
trips have the seat comfort and riding ease that 
distinguish Greyhound lomgedistance coaches, 


LONG trips by Greyhound give millions of peopte full 
use of America’s fine scenic highways, at lowest fares 
in transportation, and with convenience that’s uo- 
equaled. You can go two or three times as far on a 
dollar as you can driving your own car—while anc of 
America’s most expert drivers handles rhe wheel. 
Choose straight-through travel, or plan restful aight 
stops One ticket, one depeadublesctvice gorsall the way, 


‘This fcile eel, Pravaliep eerie 
Fer ehaidely. rhatace yo 9 ducal 
Graybawnd sicher 

sa 


GREYHOUND 


Serves All 4H Stoles, Canada, Mealco 


ACTION 


of the body muscles 
keeps the body fit 
the EXERCYCLE* way 


, Silent—Vibrationless 
Designed for Home Ure 


© Exercyclaas the easy way to stream- 
line your figure ‘and slim your waistline. 
Exercyele is electrically operated and 
provides thy motions of riding, eyeling, 
rowing, swiipming, either passively or 
actively, to/auit your need and mood, 
Hundreds of doctors personally use Exer- 
cycle. Its type of exercise hes been 
shawn to favbrcolonie octivity and efim- 
ination. Ideal for both husband and wife. 
Send for free booklet—today! 

“keg. U.S. Pot) OF 


possesses MAIL COUPON-==---== 


EXERCYCLE CORPDRATION 
$97 Filth Avenug, Rew Yor 17, N.Y. 


ft Please send me peur ilvirated brochure (rea). 


uo... MAPS 


Timely Aids to Education 


GTUDENTS, parents, and teachers find National 


Geographic Maps inviluable for home or class- 
room wwe in following and understanding the swiftly 
maring events of for ne stwar-world. Because the 
Nutional Geographic Society's spelling ix followed 
by major press associations, all place names in to- 
days news are easily found on these trn-color, 
legible, large-scale cherts. © Map Indexes, avail- 
able for mups marked with an asteriak (*) in the 
order blank below, make easy the location of numes 
on correstoniing maps and describe the ureas. 
covered. « MAP FILE: Bound like a book, 7242104; 
inches, the 10 pockets of this fle will hold 20 folded 
Paper mips of 10 paper maps with indexes. 


T ieatiseat Geagras) 
£ Dept D-S, Washington 6, D.C. 
E Please cena! mo itema indinates halirw= 


iow Many Cupleu Deal 


alee ape 


ait) Lines 
_Flndecenareavail- | Maye | Slaps 
for Maps narket | no re 


All tema |H 


asteriax™ 
tice went portage: fi 
‘atria 

Arctic Rigas 
sian Adjacent Area 
Aenlc Ccens 


i 
H 
H 
H 
: 
i 


Thester of War in Europe, 
Atrica, A Westera Asi 
cmuny & Anprnaches® 


i Boves 
jorilh Ameriea* T 
fo. 4 So. ilemiaphieray™ 


‘Taited 50 pa 
United State iaqn® 


‘Mso_copies of Map Files es 


funda 


ee 
(WRITE NAMI AND ADDRESS IN MARGIN BELOW) 
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EDUCATIONAL 
ENTERTAINING 


fend 108 for 
ae Sem 
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“PROFESSIONAL 
QUALITY” 


The AMPRO’'8''—Now with 750 WATT 
Illumination and Coated Condenser 


Every feature that your 8mm, films deserve— 
jiliance of illumination, feverse pictures 
of operation, gearle trearment 
in short, a smooth, satistying profe: 
quality performance is ow available 
this mim, projector 

YOU WILL THRILL TO THE MANY SPE- 
CIAL FEATURES af this Simm. projectrs New 
750 Want Iilumination ,,. Coated Condenser tar 
additional [sminati Centralized Comtrols 

Easy Threading st Operation ., . Srill 


Piceures ... Reverse Picture Operation... Auro- 
matic Rewind , .- Full 4 at Reels... Ficker- 
less Pictures at Slow Speed... Efficient Cool 

Ih ted fur Color Film Pr 


Hen—as well as many other 
aprovenients, 


AMPRO CORPORATION 
2835.N. Westarn Avo, Ghicoge 16, Il 


ela Foelgmart ferpotatioa Subsidiary 


Parag, | EMRE UTS 


yy adil 
ah 


UOWORE CRAIN compan, 1x0. 
BERT. 1017, ELKHART, INOLIAL 


Globe - Wernicke 


SECHONAL BOORCASES 


RECOMMENDATION FOR MEMBERSHIP 


Is THE 


NATIONAL GEOGRAPHIC SOCIETY 


“The Membership Dues, White 


Are for the Calnndar Year, Inctade 


Subscription fo the National Geographic Mag. 


igeF 
To the Secretary, National Geographic Society, 
teenth and M Sirects Northwest, W 


T sominate.... 


Occupation 


ration im spurts fot 1 


Address 


== for membership in The Society. 
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Eventually” | 


is too late 


200 NOTE SHEETS 
100 ENVELOPES 


pee 


oo vou~ HEAR? 


tod PROOKLETS 

FREE 

ELAND 15,OHIQ rite Today 
* FOR THOSE WHO CANNOT 
OR SHOULD NOT CLIMB STAIRS 


PARAPHONE HEARING ALO, INC, 
2O1TB E ath St, CLEV! 


isgoo 


Ff IN 


FLEVATOES ANB STAIN-TRAVELOES 


Re 


There are three s in telephone 


kK 
4 
One is for Liverybody 


kK 
One is for Tdverywhere 


E 
One is for I fficiency. 


BELL TELEPHONE SYSTEM 


sidents P lls 
World serv- 


—now is one 


us prove it, 


sed uy, Ter clans 


* caulsest 
n— 4 Daye 11, 


ASK MOW ABOUT TRAWS-FACIFICCORIENT “VACATION SHIF 
Te Henolvlis, Shamphel amy Kemy, Mawile amd rate 


PORTS OF CALL: * 


